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ж PRINTERS > JOYSTICKS х MONITORS ж BOOKS AND MANUALS 
ж GAMES AND PUZZLES Ж SERVICE Ж ADVICE 


Acorn and BBC users will find everything they want 
—and we mean everything—at our Nottingham retail store. 
For instance we have just been appointed distributors of 
the BBC Buggy, the clever little mobile featured in the 
television series “Making the Most of Your Micro” and 


BBC software. Don't worry if you can't get to Nottingham. 
Just send us a SAE and we will send you a list of dealers, 


and details of our mail order stock. 


Upgrade your BBC Micro with our new 200K dual 
disk drive. Designed to fill the gap between the Acorn 
100K and 800K disc drives, our 200K unit has already 
won rave reviews and it's ready now. It costs £389.00 plus 


£110.25 for the operating system. To order fill in the 
coupon below. 


Mm m сзсз e e m ES M —— ere шз — — шш 

To: Leasalink Viewdata Ltd Scientific House, Bridge Street, Sandiacre, Nottingham NG10 5BA | 

| Please send me і 
— — — 200K Dual Disc Drive(s) @ £389.00 (inc УАТ) i 

| — — Operating System(s) (à £110.25 (inc УАТ) Current Price List Only* ie] FREE | 
| | enclose a Cheque For: £ Please Debit My Access/Barclaycard/Amex | 
(Битен | 
| Мате | 
Address | 
| Post Code Day time Tel No | 
| *Please enclose s.a.e. Allow 28 days for delivery. | 

—— —À — — — —À — —À ——— —— ——— M —— — — — 


As Acorn's only official distributors we can supply 
anything you want, as soon as you want it. 

Ordering Acorn and BBC products through us 
means quick and efficient service. We are prompt, reliable 
and offer excellent service back-up. 

You will like our credit terms as well. 

We can get you any Acorn or BBC product without 
fuss and by using the official distribution channel you can 
be sure of a completely safe delivery service. 

If you are thinking about 


; We have | 
becoming an Acorn/BBC ‚= nave just be, - 
d еп а 
dealer talk to us now. "е for ВВС es "e 
SBBC Buggy, ° and 


COMING SOON — 'E' DAY! 
Yes it's almost here, the Acorn Electron, the 


microcomputer the whole industry's talking about. 
If you are an Acorn/ BBC dealer then you will want to 


be the first when the Electron is launched. 
Through us you will guarantee enough Electrons to 


keep your customers fully satisfied from day one — and 
keep you one step ahead of your competitors. 


Leasalink Viewdata Software are the sole distributors for 
the Logical program shown on BBC TV as well as 


Spreadsheet. 


Scientific House, Bridge Street, Sandiacre, Nottingham 
NG10 5BA Tel: 0602 394000 


WATFORD ELECTRONICS 


DEPT BBC, CARDIFF ROAD, WATFORD, Herts, England 


Tel Watford (0923) 40588. Telex: 8956095 


BBC MICROCOMPUTER 


Model A £299 Model B £399 
incl. VAT (carr £7) 


UPGRADE KITS. Upgrade your Model A to 
Mod. B with our Upgrade Kits and save 
yourself £ 555 


BBC1 16K Memory (8 x 4816AP-3 100nS) £16.00 
BBC2 Printer User 1/0 Port 

BBC3 Disk Interface Kit 

BBC4 Analogue 1/0 Kit 

ВВС5 Serial 1/0 Kit 

BBC6 Expansion Bus Kit 

Printer Cable Ready made 36” 

Complete Upgrade Kit Mod. Ato Mod. В £43.00 


Complete range of Connectors & Cables available for 
BBC Micro. Send SAE for list. 


DISC DRIVES “ТЕАС' BBC Compatible 


US50A — Uncased, Single sided, 

40 track, 51”, 100K 

CL50A — Cased, Single sided, 

40 track, 51", 100K 

CS50A — Cased with own Power Supply, 

5/5 40 track, 5i", 100K 

CD50A — Twin Cased with own PSU, 

Single sided, 40 track, 51", 200K 

CS50E — Single case with own PSU, 

Single Sided, 80 track, 5)”, 200K 

CD50E — Twin cased with own PSU, 

Double sided, 80 track, 51^, 400K 

CD50F — Twin cased with own PSU, 

Double sided, 80 track, 51", 800K 

Mitsubishi Slim Line — Uncased, Double density, 
Double track, 51", One Megabytes, track density 
96TPI, track to track access time 3mSec only £249 
Single Drive Cable for BBC Micro £8 
Twin Drive Cable for BBC Micro £12 
10 Verbatim Diskettes, 53”, S/sided £18 
10 Verbatim Diskettes, 51", D/Sided £30 


BBC PRINTER AP100A 


10” Trac- 

tor Feed, 80 

Columns, 30 

CPS normal & 

double width 

Characters. Dot res graphics. Parallel Inter- 

face Standard. Our price includes FREE 500 
SHEETS of PAPER. 

Only £175 (£7 carr) 


e SEIKOSHA GP250X 10” Tractor 
Feed, 80 col. 50 CPS, normal & double 
width & height characters, RS232 & 
Centronics Interfaces standard. 

£235 (£7 carr) 

è PRINTER CABLE to Interface above 

printers to BBC Micro £11 
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MAIL ORDER AND RETAIL SHOP. TRADE AND EXPORT INQUIRIES WELCOME. 


GOVERNMENT AND EDUCATIONAL ESTABLISHMENTS OFFICIAL ORDERS 
ACCEPTED. Carriage: unless stated otherwise, please add min. 50р to all cash orders. 


АТАРРИСАНЕ TO UK CUSTOMERS ONLY. ALL PRICES EXCLUSIVE OF VAT. 


PLEASE ADD 15% VAT TO THE TOTAL COST INCLUDING POSTAGE. 
SHOP HOURS: 9.00am TO 5.00pm MONDAY TO SATURDAY. AMPLE FREE CAR 


PARKING. ACCESS ORDERS: Simply telephone through your order on Watford 


50234/40589. 


NEC PC8023BE-C printer 


100 CPS, Bi-directional, logic seeking, 80 
columns, Tractor/Friction, 2K Buffer, propor- 


tional spacing, attractively finished 
£320 (£7 carr) 


Interface Cable for BBC Micro £12 


EPSON MX80FT/3 


10” Tractor & Friction feed, 9 x 9 matrix, 80 
col., speed 80 cps, Bi-directional, hi-res bit 
image graphics. Subscript & superscript, Ital- 
ics & underlining. Only £324 (£7 carr) 


Printer Interface Cable for BBC £12 


MX100FT/3 


15” Carriage, 136 columns, plus all the facili- 
ties of MX80FT/3 Only £425 (£7 carr) 


RIBBON CABLE LEADS 36" long 


(Female Plug at one end, other end free) 
SK9 Printer Cable (26 way Female) 
SK10 1/0 cable (20 way Female) 

SK11 1MHz Bus Cable (34 way Female) 
SK 12 Tube Cable (40 way Female) 


PRINTER LEAD 36" Ready made 
Single DISC DRIVE Cable 
Twin DISC DRIVE Cable 


MISCELLANEOUS CONNECTORS 


Plugs 
RGB (6 pin DIN) 30p 
RS423 (5 pin Domino) 30p 
Cassette (7 pin DIN) 25p 
ECONET (5 pin DIN) 15p 
Paddles (15 pin 'D') £1.10 


IDC MALE Headers 


to fit BBC PC Board 


2 x 10 way (20 pin User Port) £1.00 
2 x 13 way (26 pin Printer Port) £2.00 
2 x 17 way (34 pin DISC Intr) £2.35 
2 x 17 way (34 pin 1MHz Bus) £2.35 
2 x 20 way (40 pin Tube) £2.50 


LISTING PAPER 


83” or 93” Fanfold paper plain or ruled 
(1000 sheets) £7 (150p carr) 
15" fanfold paper (1000 sheets) 

£9 (150p carr) 
Teleprinter Roll (econo paper) £3 (150p carr) 


MONITORS 


MICROVITEC 1431. 14" Colour Monitor. 
RGB Input. (as used in BBC Prog.) 
Price including connecting Lead 

£249.95 (carr £7) 


ZENITH 12" Green Monitor. 
Excellent res. £80 (carr £7) 


CASSETTE RECORDER & ACC. 


Topquality Sanyo Slim-line, portable Cassette 
Recorder. Ideal for Computer use. Mains/ 
Battery operated with counter. £28 
C12 Computer Grade Cassettes in library 
cases 40p 


STAK-PAK 
The unique com- 
puter program filing 
and storage system. 
Made of tough black 
plastic these com 
pact drawer sec- 
tions hold two cass- 
ettes each and lock 
together vertically 
to form miniature cabinets of any height. Each drawer 
section has two Agfa C12 Cassettes with labels plus 
external index card. Five twin Paks (10 Cassettes) 
£6.00 


READY-MADE LEADS for BBC 


CASSETTE LEADS: 7 pin DIN Plug 
to 5 pin DIN Plug + 1 Jack Plug 
to3 pin DIN Plug + 1 Jack Plug 
to7 pin DIN Plug 

to 3 pin Jack Plug 


6 pin DIN to 6 pin DIN Plug (RGB) 


Official JOYSTICKS £11.50/pr 


LIGHT PEN 
All parts available for the Acorn User's "SHINE 
A LIGHT” Light Pen article for £8.50 


BUSINESS SOFTWARE for BBC. Written by 
professional Chartered Accountants and coded 
by competent Programmers. Ideal for small & 
medium size companies. 
CASH BOOK ACCOUNTS PACKAGE £82 
SPREAD SHEET ANALYSIS. BEEBCALC 
£17.35 
INVOICES & STATEMENTS 
Has customer file to produce Invoices & 
monthly statements. Calculations include 
automatic VAT. Saves hours of tedious 
work, 17.35 
COMMERCIAL ACCOUNTS 
The features include: Daily Journal, Credit 
Sales, Cash Sales, Credit Purchases, others, 
Sales Ledger, Purchase Ledger, Bank 
Account. Year to date summary. A fully 
interactive program suitable for all 
businesses. Files can be saved and loaded. 
Useful for Cashflow control with an 
immediate accessibility to Debtors & 
Creditors totals. Bank totally supported incl. 
running balance. 17.35 
MAILING LIST 
A dedicted database to allow manipulation 
of Names, Addresses & other information. 
The unique 'searchkey' system gives further 
10 user definable parameters for own 
selections. Facility to find name or detail 
when only part of the detail is known. Prints 
labels in variety of user specified formats. 
£17.35 
DATABASE 
The program that everybody needs. Facility 
includes: Sort Search, List print if req., Ideal 
for Card Index application. You can write 
your own Database to suit your req. with 
limitless number of entries on separate 
cassettes, £17.35 
STOCK CONTROL 
Takes tedium out of stock control & saves 
time and money. Routines include stock 
setup, user reference numbers, minimum 
stock level, financial summary, line print 
records, quick stock summary, add/delete 
stock, etc. £17.35 
HOME ACCOUNTS 
Runs а complete home finance package for 
you with every facility necessary for keeping 
track of all expenses like, H.P., Bank, 
Mortgage, etc. £17.35 
WORD PROCESSOR 
This program features routines found in 
much larger & expensive programs. Very 
easy to use. Allows 1000 word (approx) in 
memory. Ideal for writing letters. Features 
incl., Block delete, Block insert, search and 
replace, edit text, display text etc. £17.35 


For BBC SOFTWARE and BOOKS see our advert 
on Page 25 of this magazine. 


. EDITORIAL 


ACORN ON THE 
KNIFE-EDGE 
OF TECHNOLOGY 


DESIGNING and building the 
BBC micro is a difficult act for 
Acorn to follow. Their first com- 
puter to do so will be the 
Electron, a machine aimed at 
the home market with the same 
high-flying ambition as the 
Beeb. 

The launch date is still not 
finalised, despite what many 
magazines have claimed. And 
the Electron is being kept very 
close to the company’s collective 
chest. No more details have 
been released beyond what was 
said in last October’s Acorn 
User. 

The reason why is still the 
same as last October: ‘Finalising 
the ULA is the dominant factor.’ 
These words, issued by managing 
director Chris Curry say it all. 
Acorn is working at the fore- 
front of technology - the largest 
logic array chips, the largest 
ROMs. 

Acorn is trying to squeeze the 
utmost out of ULAs - and they 
are difficult to deal with. As 
director Andy Hopper who is in 
charge of chip design said: 
‘Manufacturing steps are fairly 
simple - but they take time. If a 
fault is found it can take months 
for it to be corrected." 

So when the latest iteration of 
the ULA comes in, Acorn holds 
its collective breath. Because if 
the ULA is tested and it works - 
Bingo. Acorn have their new 
worldbeater. And when it does, 
Acorn User will be the first to let 
you know. 


Tony Quinn 
Editor 
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News that effects YOU 


Acorn User Show, international 
events, ROM exchange, Z80 prices, 
micro data base, school interface 


ib 
Graphics listings 
Stars and stripes, John Brown's 


body, roses and Russian for your 
delight and delectation 


iz 


Hexangle, BBC game 
listing 

Peter Balch pits your wits against 
your micro in a world of triangles 


is 
The sound of music 


Frere Jaques and Bach canons to 
astound any musical ear by Jim 
McGregor and Alan Watt 


зп 
cut 

Hints and tips on 
disc drives 


What do you get for your money and 
how fast are they? Joe Telford 
reports and reviews 


Machine code, part VI 
Tony Shaw and John Ferguson 
round off their series by considering 
the powerful CALL statement – and 
create a new graphics command 


How to submit articles: You are welcome to send articles to the Editor of 
Acorn Userfor publication. Acorn User cannot undertake to return them unless a 
stamped addressed envelope is enclosed. Articles should be typed or computer 
written with. double line spacing. Black and white photographs or trans- 
parencies are also appreciated. If submitting programs a cassette or disc is vital. 
Payment is £50 per page or pro rata. Please indicate if you have submitted your 
article elsewhere. Send articles, reviews and information to: The Editor, Acorn 
User, 53 Bedford Square, London WC1B 3DZ. 


Д2 

feos 

Beeb programming forum 
lan Birmbaum answers your 


problems in the best possible way — 
and hands out cheques for ideas 


ЕЗ 

Мїсго їп ргїтагу 
schools 

Should young children be taught to 


program? Heather Govier considers 
this divisive issue 


i.e 

"E 

Reviews: two programs 
for education 


Charles Bake uses Animal and an 
adventure game in his school 


Reviews: MEP program 


How good is the software pack 
for primary teachers? 


LAE 
57 


Feedback 


A major new discussion column on 
matters relating to articles in AU 


E a 
т 

Reviews: Atom software 
Barry Pickles looks at games 


programs and adventures 


Beeb 0.1 cassette bug fix 


Saving problems on 0.1 machines 
can be solved with this simple listing 


Dus 
Interfacing the 1MHz bus 


Paul Beverley presents the long- 
awaited second part of his article in 
Februarys AU 


Subscription Information: Send 
your cheque or postal order made 
payable to Addison- Wesley Publishers 
Ltd to: Acorn User, BKT (Subscription 
Services) Ltd, Douglas Road, Tonbridge, 
Kent TN9 2TS, England. Tel: (0732) 
351216 Telex: 95573 | 
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BCPL language ROM 


Stan Froco introduces the first of the 
promised packs from Acornsoft 


11-2 
Prize competition 
Simon Dally sets you thinking from 
his hospital bed with the offer of 
software 

NK LN 
мас: cd 
Introduction to printers 


Before you shell out the cash, read 
the second in George Hill's series 


Reader's letters 


More gems here than you'll find in 
complete issues of other magazines 


1° 

бе. Бы 

Reader services 
Subscriptions, back issues, binders, 
photocopies, reprints — just for 
starters. Just wait till next month! 


te} 
User groups 


Find out what's going on around 
your corner 


Dealer list 


So you know where to go for help, 
advice, hardware, and the rest 


Coming soon in Acorn User. 


@ Musical style — how to analyse 
and reproduce it @ DIY interface 
box for the BBC micro @ DIY sound 
generator for the Atom 6 Printers — 
what to do if it doesn't work 6 

© Reviews - printers, software, 
books @ Teletext explained @ 

e Graphics 


Annual subscription rates 
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Cover design 
by Tewfick Codsi 


Editor 
Tony Quinn 


Editorial Assistant 
Kitty Milne 
Managing Editor 
Jane Fransella 
Production 

Peter Ansell 

Tina Teare 


Marketing Manager 
Paul Thompson 


Promotion Manager 
Pat Bitton 


Publisher 
Stanley Malcolm 


Designers and Typesetters 
GMGraphics, Harrow Hill 


Graphic Designer 
Phil Kanssen 


Printed in Great Britain 
by E.T.Heron & Co. Ltd 


Advertising Agents 
Computer Marketplace Ltd 
20 Orange Street 

London WC2H 7ED 
01-930 1612 
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Special offer 
to readers 


THESE specially commissioned 
binders are available exclus- 
ively through Acorn User at an 
introductory price of £3.95 
which includes postage and 
packing. So, to keep a year’s 
worth of your magazines in 
prime condition, send for one 
of these maroon, simulated 
leather finish binders. Acorn 
User is printed in gold on 
each. 

Make your cheque payable 
to Addison-Wesley Publishers 
Ltd, and sent it to BKT 
(Subscriptions), Douglas Rd, 
Tonbridge, Kent TN9 2TS. 

Include your name and 
address or use the form on 
page 92. Allow four weeks for 
delivery. This offer applies to 
the UK only. 


UK £15 All rights reserved. No part of this publication may be 
reproduced without prior written permission of the 

Europe £18 publisher. The publisher cannot accept апу 
F responsibility for claims or errors in articles, programs 
Miadle East ў £20 or adverlisements published. The opinions expressed 
The Americas and Africa £22 on the pages of this magazine are those of the 


authors and do not necessarily represent those of Ihe 
Rest of the World £24 publisher, Acorn Computers Ltd, or Acornsolt Ltd 
These prices are inclusive of post and Acorn, Acornsoft, and the Acorn symbol are the 

registered trademarks of Acorn Computers Ltd and 


packing (air mail overseas) for 12 issues Acornsolt Ltd. 


Who is this? Turn 
to page 5 for clues 
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Official 207109 Dealer 
20309 Жыз. ois m 


Model R £399 System £95 Installation £20 
(price includes VAT. Carr. extra £8) У BBC Single Drive (100K) 

{ £230 + £6 Carr. 
Complete Upgrade Kit £50 BBC Dual Drive (800K) 
Installation £15 £699 + £6 Carr. 
Individual Components also s - 


available. 
All mating connectors with 


cables in stock. me AA WIDE RANGE OF 
‘VIEW’ BBC Word Processor ROM SOFTWARE HELD IN STOCK 


Teletext Adaptor £196 


2nd Processor (6502) + 64K RAM £170 Бағы at { быс 
2nd Processor (780) + 64K RAM £170 атаса 


Please Phone to Check Delivery Details on New Add-ons Let your BBC teach you to Program £6.95 
BBC Micro Revealed £7.95 
Assy. Lang. Program on BBC £8.95 
Program the 6502 £10.75 6502 Games £10.75 


SEND or PHONE FOR OUR BBC LEAFLET ie tss шы 


BBC COMPATIBLE 5%” DISC DRIVES DISKETTES 


These are TEAC mechanism fully compatible with BBC. They are in packs of 10 

supplied with independent power supply and housed in BBC Single Sided 40 tracks £15 
matching cabinet. Single Sided 80 tracks £24 
SINGLE DRIVES: 700K £190 200K£255 400K £345 Double Sided 80 tracks £32 


DUAL DRIVE: 200K £360 400K£480 800K £610 pap F2 puck 


Carr. £6/Single drive £8/Dual drive. Disc Cable: Single £8 Dual £12 


PRINTERS 


NEC PC8023 BEC EPSON МХ80 & 100F/T3 SEIKOSHA GP100A 

* 80 Cols. 100 CPS * Proportional * MX80: 80 Cols. 80 CPS * MX100: 136 * 80 Cols. 30 CPS * Self Testing * Hi-Res 
Spacing * Hi-Res & Block Graphics Cols. 100 CPS * Bit Image Printing Graphics * Standard & Double width 

е Bi-directional Logic Seeking • Forward % Hi-Res Graphics • Bi Directional Logic characters only 

& Reverse Line Feed е International & Seeking * International Characters £185 + £6 Carr. 

Greek Alphabet • Auto underline * 32 Print FONTS * Auto underline 

* Super & Sub Scripts * 2K Built-in * Super & Sub Scripts 

buffer Е МХ80 F/T3 £325 + £8 Carr. 

£320 + £8 Carr ? MX100 F/T £425 + £10 Carr. 


Please send SAE for our detailed price list of / 8 
electronic and computer components 


e 


MONITORS Kaga 12" Colour Monitor RGB Sanyo Cassette Recorder 
£250 + £8 Carr. £26.50 + £1.50 Carr. 

Microvitec 1431 14” Colour Monitor Када 12” Antiglare Green Monitor Cassette Leads 

£249 + £8 Carr. £107 + £6 Carr. 7 pin DIN 3 jacks £3.50 

Microvitec 2031 20” Colour Monitor Hi-Res 12" Green Screen Antiglare — 7 pin DIN pin DIN + jack £4.00 

£319 + £8 Carr. Monitor £99 + £6 Carr. 


We carry a wide range of connectors and assemblies, Microprocessors, RAMs, EPROMSs, Crystals, etc. 
Price Lists, Leaflets available on request. Large stocks enable same day despatch on most orders. 
Special pricing for dealers purchasing in quantity. 


Теснхоматіс Lip PLEASE ADD 40p páp & 15% VAT 


MAIL ORDERS ТО: 17 BURNLEY ROAD, LONDON NW10 IED Orders from Government Depts. & Colleges etc. welcome. 
SHOPS АТ: 17 BURNLEY ROAD, LONDON NW10 А ic 
(Tel: 01-452 1500, 01-450 6597. Telex: 922800) Mm ipn 
305 EDGWARE ROAD, LONDON W2 ч 
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NEWS 


BBC system goes worldwide 


THE BBC computer literacy 
scheme, and with it Acorn's 
BBC micro, has now been 
launched overseas. 

New Zealand saw the 
official announcement of the 
scheme on December 6, with 
The Computer Programme 
going out on national TV from 
the beginning of March. 
There are now estimated to 
be about 600 BBC micros in 
the country. 

In Australia, the big 
launch took place on 
February 14 with the TV 
series starting іп some 
states on May 13. The BBC 
micro has been available for 
about a year and more than 
1500 are in use, mainly in 


schools. This is despite 
there being по direct 
government funding for 


micros in education, although 
individual states can give 
grants to buy equipment. 
This may soon change 
however as the country's 
elections have taken place 
Both major political parties 
have committed themselves 


to spending up to $20 
million on micros for 
schools. 

Meanwhile, across the 
Atlantic, the Public Broad- 


casting Service is showing 
The Computer Programme 
to the Americans from April 
16. The BBC micro is not yet 
available, as major hardware 
changes have had to be 
made because the US 
television system has a 
different number of lines 
making up each screen. 
Acorn has a subsidiary in 
the US and a launch is 


planned for later this year. 
Advance machines are 
already undergoing trials in 
the US. 

Australia is reported to 
be interested in setting up 
its own telesoftware service, 
under the auspices of the 


,State-owned ABC TV. An 


Australian Education User 
Group has been set up for 
the Beeb in Melbourne, and 
Econet seems to be popular, 
with about 70 systems 
already in action. 

Three groups are handling 
the literacy scheme: the 
BBC in Sydney, Acorn's 
distributor Barson’s, апа 
Pitman Publishing. Although 
1000km separates these 
three, Siriol Giffney of the 
BBC described the launch 
as 'a successful and very co- 
operative venture.' 


THE 


COMPUTER 
PROGRAMME 


That famous hand again. . 


. symbol for TV series 


Capital venue for Acorn User Show 


A MAJOR new computer 
show will be launched this 
year by Acorn User. 

The venue is the 
Cunard International Hotel, 
Hammersmith Broadway, 
London, and it will take 
place from August 25 - 28. 

Many of Acorn User’s 
authors will be there for 
you to meet and there will 
be a special edition of the 


magazine. 
The Cunard Hotel offers 
excellent facilities, with 


which we hope to over- 
come the crush associated 
with some computer ex- 


hibitions, and drab sur- 
roundings offered by others. 

Acorn and other hardware 
suppliers will be on show 
with discs, printers, second 


processors, software, the 
BBC Buggy - not to 
mention the Electron, 


which will be making its 
first major public appear- 
ance. 

There will be demon- 
strations of all new 
developments by and for 
the BBC microcomputer 
system - teletext, Prestel, 
Econet, new languages 
and graphics packages. 


Acorn User will be 
sponsoring competitions 
with major prizes for the 
winners. 

So, whatever your plans 
in August, cancel the 
holidays and come along 
to the big family show. 
Look out for more details 
in future issues of Acorn 
User. 

Computer Marketplace, 
the magazine's advertising 
agents have more details 
for exhibitors. Their ad- 
dress is 20 Orange St, 
London WC2 7ED. Tel:01- 
930 1612. 


These pictures, provided by the BBC, show a 
sequence of digitised computer images. The 
first, on page 3, uses about 80 bits. 
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These three use 154, 320 and 616 bits. More 
clues on page 43 as to the identity of this 
world famous sportsman. 


US voice chip set for new generation of micros 


THE vocal harmonic frequency 
analysis device (VHFAD) - a 
new concept in voice chips - 
is expected to arrive from 
the US around Easter. 

The chip relies on large 
scale integration, plus what 
the specifications refer to as 
a ‘complete Analog-digital 
converter configured їо 
reproduce апу harmonic 
sound as an equivalent 32-bit 
word.’ This means that over 
four billion harmonic sounds 
may be interpreted. 

The VHFAD may be 
directly interfaced to а 
number of micros. To the 
BBC, the VHFAD looks like a 
standard |/O port, which 
occupies four locations in 
memory (hence 32 bits). Its 
internal circuitry allows the 
direct coupling of a line 
input from audio equipment 
or, via a suitable buffer (741 
op amp), a microphone may 
be connected. 

A third set of control lines 
is available for connection to 
the outside world via a block 
of eight DIL switches, which 
may be connected to pins 
20 to 28. 

The VHFAD is designed 
around the principle that 
when the human voice is 
supplemented by harmonics, 
as in forms of singing, or 
chanting, it develops linearity 
which transcends dialect, 
and in some cases nationality. 

From tests in Silicon 
Valley, it transpires that 
every word ог phrase 
produced during singing 
can be classified into one of 
eight variations. 

This means it is possible 
to select a wide range of 
voice input so there will be 
no need to follow the old 


іы: 
Table of switch settings 
Pin no Name Vocal grouping 
20 BM Bass male 
21 TV Tenor voice 
22 AU Unisex alto 
23 SS Standard soprano 
24 BS Boy soprano 
25 MV Minstrel vocalist 
26 NT Not tuneful 
(dissonance) 
27 CFC Check final 
consonant 


approach of repeating the 
few words which the micro 
is then trained to recognise. 
Instead, whole phrases and 
words could be stored in 
ROM, and once set by the 
Switches to the correct vocal 
harmonic response, this 
would allow accurate analysis 
of the voice of any user, 
within the eight groups. 

With no training, the user 
could sing out his commands 
which would be decoded 
with an error of 0.001%, 


which represents the per- 


centage of like-sounding 
words in the English 
language. 


One expected use for 
this device has been found 
by the National Coal Board. 
A test site has been 
suggested in Wales, where 
it is hoped miners will be 
able to clock on orally, 
removing the disastrous 
effect of coaldust on the 
present mechanical appara- 
tus. 


Education users will find 
the inclusion of a dissonance 
(NT) switch will enable the 
device to be used with 
young children, who may 
occasionally appear tuneless, 
or with the older secondary 
pupil who may have 
difficulty with hymnal vocal- 
isation. 

Users should keep their 
eyes open for BBC add-ons 
incorporating the chip. One 
well known advertiser іп 
these pages has christened 
their prototype unit the 
‘Beeb Sing-in’, but Acorn 
should look out as Clive 
Simclair is rumoured to be 
considering using a VHFAD 
chip to replace the keyboard 
of his next micro. 

However, Acorn 
managing director Chris 
Currie was adamant: ‘If it 
comes to a shouting match, 
we'll win.’ 

Mr Simclair was keeping 
very quiet about it all, and not 
a whisper has been heard 
from him since very early in 
April. 


joint 


Floppy disc pen - no kidding ! 


WHO says British companies are slow on 
the uptake? Berol appear to be first on the 
market with a floppy disc pen! The idea is 
that its ‘unique safety tip’ will automatic- 
ally bend before a floppy disc can be 
damaged if the writer presses too heavily 
on its cover: ‘Far better a bent nib which 
can soon be straightened,’ say Berol, ‘than 
a ruined floppy disc costing £5 or more, 
which may contain £100s if not £1000s 
worth of information"  ' 

The Berol Floppy Disk Pen is available 
in four colours, ‘including a special fade- 
resistant black for documents which need 
a long storage life'. The other colours are 
blue, green and red. It will cost 45р. 


Official story on ROM exchange available from dealers 


THE saga of operating 
system ROMs continues. 
We called four major Acorn 
dealers to get their side of 


the story, and found little 
evidence of any official 
policy. However, all the 


dealers said they will have 
Stock of 1.2 ROMs by the 
time you read this. 

Prices ranged from £10 
(inc. VAT) to £12.50 (inc. 
VAT) for supply and instal- 
lation. This will be done free 
of charge when replacing 
operating systems in EPROM, 
although one dealer said 
this only applied to the four- 
chip EPROM. The EPROMs 
are fitted into the PCB just 
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under the keyboard on the 
right hand side (User Guide 
p498). 

Dealers said they had no 
documentation on the 1.2 
and didn't know if they 
would receive any. 

We also asked if dealers 
had any information on the 
Basic ІІ ROM. This is ап 
updated version of BBC 
Basic containing a few extra 
commands, a slightly more 
economical use of memory 
and changes in some error 
messages. One dealer 
thought it would be available 
by the end of March/begin- 
ning of April; the others had 
no information. 


So here is Acorn's official 
line. Dealers should have 
received 1.2 ROMs by the 
middle of March, with 
documentation arriving by 
April. The cost agreed with 
Acorn to fit and test the new 
ROM was £10 (plus VAT). 

If you have the 0.1 
system in EPROM, there will 
be four of them, so the 1.2 
system change will be free 
(type *ЕХО). Only 10 
systems were supplied in 
the form of two chips, which 
are on a 'carrier — an extra 
piece of circuit board which 
fits into a ROM socket. 

The differences between 
the 0.1 and 1.2 systems is 


that the second corrects 
bugs in the first (notably the 
cassette loading problem) 
and contains several new 
features. The reason people 
with EPROMs get a free 
exchange is that these chips 
are valuable, and can be re- 
used. 

Now for Basic ІІ. Contrary 
to what you may have read 
elsewhere, this does exist 
and is already in ROM. 
Acorn have not yet finalised 
distribution, but they are 
trying to arrange a minimum 
charge for supply and fitting. 
Watch this space - Acorn 
User will be carrying a major 
article on the new systems. 
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sS MICRADAGE fer sensational, 


ELECTRONICS 


ACORNSOFT FOR BBC \ 

е g00k “Snapper, Planetoid, Monsters, Rocket Raid, 
isk Interface, ROM | ‘Meteor. "Super Invaders, Philosophers 
processing Quest, Sphinx Adventure, Arcadians, Lisp 

ers tor Cassette, Peeko Computer, Creative 
Graphics Tape, Graphs and Charts Tape, 
Desk Diary, Arcade Action, View (on ROM) 
and Printer Drive Cassette. 
*Available on Disk. 


lead, га 
Cassette ' 8.80 FREE 
Normal Price “1 599,00 COURIER 
a 


BBC MACHINES 
Model A, 32K RAM & 6522 


Chip £329.00 
Model B : £399.00 
Model B + Disk Interface £494.00 
BBC Dust Covers £3.95 
BBC Compatible Single Disk Drive* 
(100K) £235.00 
BBC Compatible Dual Disk Drive* 

(200К) £389.00 


BBC Dual Slimline Disk Drive* 

(Double Sided & Density 800K) £799.00 
Verbatim Single Sided Diskettes 

10 for £22.50 
Verbatim Double Sided Diskettes 

10 for £39.95 
Letusfitadiskinterfacein24hrs £95.00 
Second processor Z80 

Teletext receiver 

RH Electronics colour light pen 
BBC MONITORS 

14" RGB Microvitec Colour Monitor 
(as used in the BBC Computer 
Prog.) Including lead £284.00 
Microvitec High Res. 

Colour Monitor £575.00 
12" Zenith High Res. Green screen 


£37.00 


Monitor £95.00 
BNC Cable for above £4.95 
BBC Compatible Cassette Player price on 
application 
Blank Data Cassettes 10 for £3.50 

+ £1.30 p&p 
DIN to Jack Lead £2.00 

t 75p p&p 

Official Joysticks per pair £13.00 PRINTERS 

+£1.30p&p Acorn AP-80A now down to £189.00 
* All Drives include manualand utility Disk. Acorn AP-100A now down to £215.00 
All items subject to availability. АРТА id a 


Epson MX-80 F/T 111 (new model, 

Dot matrix High res. graphics, 

80 or 132 chars. per line £390.00 
All printers include cable & paper 

Epson Dust Cover £3.95 
Parallel printer cable £15.00 


All the products are the official versions, 
beware of imitations, they will invalidate 
your guarantee. 


We accept official orders from educational 
establishments. 

Credit card holders can phone in for 
express despatch. 

Send large S.A.E. for lists and info pack. 


ALL PRICES INCLUDE VAT. FOR FURTHER 


All Acornsoft at £9.95 each, except 
Arcade Action (£11.90), Lisp (£16.85), 
View and Printer Drive (£69.90), 
Wordwise word Processing ROM (£46.00) 
+£2.00 p+p. 

Only a selection of Acornsoft available. 


Drawn toscale. : 


BBC compact,slimline Disk Drive. 


BOOKS 

Practical Programs for BBC & Atom £5.95 
BASIC Programming on the BBC 

Micro £5.95 
Assembly language programming for 
BBC £8.95 
BBC Micro Revealed £7.95 
Creative Graphics, Graphs & Charts, 

LISP all at £7.50 each 
30hr. BASIC £5.95 


; Let your BBC Micro teach you to program 


£6.45 


ssing $ 


ı wordproce 
of on 


pape’ 
rinter а E 
The lowest Price € 


POSTAGE RATES 

Small items such as Ribbon, books & 

software:— 1 item £1.00, 2 items or more 

All Dust Covers £1.00 p&p 50р per unit 

BY COURIER TO YOUR DOOR 

Large items such as Computers, Disk 

Drives & Monitors:— 1 item £7 2 items £10 
3 or more £13 


ATTENTION! 
All Lynx, Oric, BBC, Commodore 64 
owners, we pay top royalties for quality 


software programs. Please write or 
phone for details. 


ас ЕЧ 
Barclaycard and Access pos 


welcomed All prices include VAT 


DETAILS AND MAIL ORDER LIST SEND LARGE S.A.E. TILROAGE ELECTRONICS 


135 HALE LANE EDGWARE MIDDLESEX HA8 9QP 
TEL:01-959 7119 TELEX 881 3241 


Open Mon-Sat 9.15am -6.00pm. Thurs 9.15am - 1.00pm. 
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Error in article on 
building a lightpen 


THE article in the March 


Acorn User on page 27 
‘Shine a light’ on building a 
lightpen by Joe Telford 
contains a slight mistake. 

Everywhere that  'pin 
photodiode' appears itshould 
read 'Schmitt receiver. The 
RS Catalogue number is 
303 270 and the cost is the 
same (£6.33). Stockists may 
exchange the part if you 
have already bought one, so 
check with them. 


Basic program 
editor iby Beeb 


SCRED - a word processor 
designed for editing Basic 
programs already in memory 
as well as text — is available 
on cassette or disc. 

Several special features 
are provided for program 
editing, as well as normal 
word processing facilities. A 
screen dump for the Epson 
is included, which can be 
tailored to other printers. 
Double-height screen char- 
acters and other effects are 
translated into print control 
codes automatically. 

Scred will run programs 
up to 19k in size and 
operates in mode 7, with the 
top two lines for file name 
and commands. It occupies 
memory location &DOO to 
83600 (&3500 to 87 С00 for 
disc). 

A BBC model B, or 32k A, 
is needed to run the 
software which costs £18 on 
cassette or £21 on disc. The 
makers will upgrade from 
tape to disc for £6. 

Details from Stable Soft- 
ware, Barn Close, Compton 
St, Compton, Winchester, 
Hants 5021 2AT. 


Micro database links to Prestel 


MICRONET 800 - claimed 
to be the world's largest 
database for micros - should 
now be in action after a 
March 1 launch. 
Subscribers who pay a 
£50 joining fee (for the first 
10,000 applicants), plus £50 
a year after that will have 
access to software, news 
and ап electronic mail 
service through a telephone 
modem which links their 
micro to British Telecom's 
Prestel mainframe computers. 
The modem is provided 
with software on cassette - 
and a personal password for 
the user. Once the modem 
software program is loaded, 
the user rings up the 
таіпітате and puts the 
telephone handpiece in 
the modem which plugs into 
the micros RS232 socket. 
Micronet then asks for the 
password and, if this is 
correct, opens up its files. 


Micronet users can then 
scan through a library of 
programs and enter them 
into their micros memory 
without the need to do any 
typing. This is known as 
'downloading' software. Some 
programs will be free, while 
others have to be paid for. 


micr et 
800 


The system can also 
access all of the Prestel 


pages, although Prestel 
users will only be able to 
enter certain parts of 


Micronet and will not be 
able to download. 

Initially, only six micros 
will be catered for, the BBC 
being one of them. Once 
connected up, a model B 
will have about 22k of 
memory left, the rest being 


used for the system 
software and screen display. 

Subscription charges will 
be added to the users 
phone bill, as will the cost of 
any software used and the 
normal connect charge. 
Fairly substantial programs 
should cost about £3 to £4, 
which should beat normal 
prices as software houses 
have no cassette, packing or 
distribution costs - apart 
from the charge for setting 
up the pages. 

When the service was 
initially launched, its backers 
estimated there would be 
more than 100 free programs 
and 50 to pay for. User 
group pages have been set 
up with bulletin boards. The 
250,000  Prestel pages, 
which have so far been 
mainly used for business, 
travel, news and entertain- 
ment information will also be 
open. 


Versatile interface aimed at schools 


Price is up on Z80 board, but down on discs 


ACORN has increased the 
price of the Z80 second 
processor by £100, to £295. 
This is justified in the new 
BBC microsystem brochure 
by the short phrase ‘inc. 
software’. 

The company has appar- 
ently negotiated a CP/M- 
compatible package of pro- 
grams (version 2.2) to suit a 
small business. Details were 
not available, but an Acorn 
spokesman said it would be 
well worth the extra money. 

. The brochure (Information 


Sheet СЗ, February) gives 
initial delivery of all three 
second processors (6502,Z80 
and 16-bit) as ‘2nd Qtr 83’. 
However, it is unlikely they 
will be available before the 
summer. 

Meanwhile, the price of 
dual discs has fallen by 
£100 to £699 plus VAT. 

Also, the invisible voice 
chips look set to appear. 
They were supposed to have 
been launched before 
Christmas, but this never 
happened. A deal is being 


sorted out whereby the 
charge for the two voice 
chips and fitting will include 
the plug-in cartridge socket 
(the infamous hole or 'ash- 
tray in early Beeb keyboards 
which has now been fitted 
with a cover). 

Manuals for the voice 
synthesiser and Econet are 
in preparation. Acorn has 
also produced a firm price 
list for Econet, and claims to 
be installing about ten of 
these networks a month in 
Britain. 


THE Unilab micro interface 
detailed in the first issue 
of Acorn User is now 
available for £163. 

This device was devel- 
oped to link scientific 
experiments to micros and 
is only available initially 
for the BBC model B. 

Uses for the interface 
include data capture or 
analysis, timing, signal 
generation and control. It 
connects to the 1MHz bus 
by a ribbon cable. 

Unilab manufactures 
several devices which can 
be linked to the interface, 


including environmental 
and geophysical survey 
kits, signal generator, 


biological amplifier and 
radiation detectors. 

The company appears 
keen to provide support 
for people using the 
interface, and included 
with the device are several 
cassette programs on 
applications to back up 
the manual. 

Further, а software 
exchange will be set up 
whereby Unilab will dis- 
tribute programs developed 
by users at cost price. 

All sounds good stuff, 
and  Unilab can give 
details on postage and 


VAT at Clarendon Rd, 
Blackburn, Lancs, ВВ1 
9TA. 
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The B.B.C. Microcomputer v. 


available today, but designed for the future... 


Are you looking for a home computer that is flexible - that can cover 
education, entertainment or business; powerful - that offers 32K of 
memory; and is above all great value? 


Then look no further! Come апа see us at Microstyle and we'll show 
you the B.B.C. Місго”. 


A home computer system designed to grow hand-in-hand with the 
abilities of it's user, and that is capable of keeping pace with advances 
in modern technology. 


We stock a wide range of exciting games and systems packages, quality add-on facilities and a 
comprehensive selection of accessories designed to expand your B.B.C. system. 


Games & Educational 
Software: 


One of the most valuable aids to the 
programmer or business user. 
Our range includes: 


Our range is growing daily, and we Printers: 
deal direct with with independent, 


specialist software suppliers to bring 


I 


you one of the widest choices Epson MX80 FT 111. £385.00 
available in the South-West. GP100A £224.25 
GP250X £299.00 
Screens & Monitors: | Green Screen, 12" Monitors. £90.00 FOUR COLOUR PRINTER/PLOTTER. 
Colour Monitors, 14" screen. Make 4%” roll fed paper. £149.00 


Discom BYTEWRITER. Great value, 
low-cost daisy wheel printer/type- 
writer. £557.75 


the most of hi-resolution graphics in 
colour. £285.00 


Great value WITH COUNTER. £33.65 


Joysticks: 


Keep up to date with developments, 
our stock of books and publications 
is changing all the time. There's 
always something new! 


Add a new dimension to your games 
B.B.C. joysticks. £13.00 


Accessories: 


Our stock covers just about 
everthing you could ever need. For 
example, B.B.C PARALLEL PRINTER 
CABLE. £19.95 | 


ALL PRICES ADVERTISED INCLUDE VAT 


Micro 
Contact us now for your B.B.C. Microcomputer. 1 | [жүз Т; 


available ex-stock at £399.00 


Don't forget, we also stock a wide selection of other systems 


COMMODORE, SPECTRUM, ZX81 and COLOUR СЕМЕ THE HOME COMPUTER PEOPLE | «x 


Talk to Microstyle the people who make computing understandable 
The Newbury Computer Centre, and The Bath Computer Centre p 
47 Cheap Street, Newbury. 29 Belvedere, 
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Telephone: Newbury (0635) 41929 Lansdown Road, Bath. 
Telephone: Bath (0225) 334659 
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GRAPHICS | | DUE 


FROM Robert Harding at Cambridge 
University comes Stars and Stripes. 


This was inspired bya trip he made 1000 REM --- 6 MOT в 
е dh M pt star 
to California in the company of a 1010 DEF PROCstar(X,Y,A,B) 
BBC micro. - ; d 1820 LOCAL 1%,CU,SU,CU,SV,CW,SW % 
Тһе Americans were impresse 1030 FOR IX-1 TO 11 STEP 2 


with the  Beeb's speed and 
graphics, and we feel the program 
is topical considering the launch of 
the BBC TV series over there, and 
Acorn's plans in the US. 


104p CU-CSCIZ-1):SU-CSCCIZ48)M0012) 

1050 CV-CSCIX 12 :SV-CSCCIX410)M0D12) 
1055 CW=CS(1I%): SW-CSCCIX*9)M0012) 

1060 MOVE x,y 

1070 PLOT 0,A«*CU,A«SU 

1080 PLOT 85,X*AxCV,Y*«A«SV 

1090 PLOT 85,X+B*CW,Y+BeSW 


1100 NEXT 
10 REM *** STARS & STRIPES xxx 1110 ENDPROC 
15 REM Model B, uses MODE 1 1998 : 
20 REM Written by Robert Harding 2000 REM --- rectangle --- 


2010 DEF PROCbox(X,Y,A,B) 
2020 MOVE x,y 

2030 PLOT 0,A,0 

2040 PLOT 81,-А,В 

2050 PLOT 81,А,Й 

2060 ENDPROC 


30 PROCinitplay 
35 PROCpLay (2) 


40 REM table of COS for stars 
52 DIM С5(12) 

6) FOR 1%-) TO 12 

70 СЗ (ІХ) =С05 (ВАР (30% CIX-1))) 


S008 fin ыта 009 4 


80 МЕХТ 3010 REM Play a few notes 

82 ; 3020 DEF PROCpLay (NUM%) 

100 Н-650: W-1.5xH :REM height, width 3030 LOCAL IX,NX,TX 

110 H1=300: REM height of blue box 3040 IF NPX»-NNOTESX THEN ENDPROC 


120 W121.5xH1: REM width of blue box 
130 551.25 > КЕМ OVERALL SCALE FACTOR 
140 x0-199: Y0-100 : REM base corner 
190 H=H*S: W-Wx*S: Н1-Н1ж5: W1=W1*S 
192 st2-W1/29: st1-st2/3 


3050 1%=p 
306) REPEAT 
3070 READ Nz,TX 

3080 IF NX«100 THEN 3082 ELSE 3088 
3082 SOUND 1,VX,&4*NX*33,TX:GOTO 3090 
3088 SOUND 1,0,0,Tz 

3090 SOUND 1,0,0,1 

3100 IX-IX*1: МРУ-МРУ 91 

3110 UNTIL IX-NUMZ OR NPX-NNOTESZ 
3120 ENDPROC 


200 REM --- main shape --- 

210 MODE 1: GCOL 0,3 : REM white 
220 PROCbox(XØ,YØ,W,H) 

230 GCOL 0,1 : REM red stripes 

240 FOR І%-) TO 6 

242 PROCpLay(1) 

25) PROCboxCXD, YO*IX*H*2/13,W,H/13) 
260 NEXT 

270 У0019, 2,45,0,0,0 

280 GCOL 0,2 : REM blue background 


3160 REM initialise for tune. 
317) DEF PROCinitpLlay 
3175 READ NNOTESZ,v* 


290 PROCboxCXO,YO*H-H1,W1,H1) 3180 NP%=p 
298 : 3200 ENDPROC 
300 REM --- put in the stars --- 8998 : 


310 GCOL 9,3 

320 REM 5 rows of 6 first 

330 D=W1/6: E=H1/5 

34D FOR J%= To 4 

350 FOR I%=9 TO 5 

352 PROCpLay(1) 

360 X=D/2+I%*D: YzE/2*JX*E 

370 PROCS tar(XO+X,YD+H-Y,st1,st2) 


9000 REM Data for JOHN BROWN 

9010 DATA 77,-15 

9020 DATA Teles ТКО» 29) Ға 12,9 
9030 DATA 14,3; 16,9, 16235 16,9, 15,3 
9040 DATA 1212, 100,6 

9060 DATA dM. VJ ram 12,9» 11,35 42,9 
9070 DATA %,3, 629. 2,35, 7,9; 523 

9080 DATA ^,12, 100,6 


380 NEXT 9090 DATA 7,12, 7,12, 4,9, 7,3, 12,9 
390 МЕХТ 9100 DATA 14,3, 16,9, 16,3, 16,9, 14,3 
398 : 9110 DATA 12,12 

400 REM --- inner stars --- 9120 DATA 12,9, 12,3, 14,12, 14,12 


410 FOR J%=1 TO 4 

420 FOR IX51 То 5 

422 PROCpLay(2) 

430 X-IX*D : Y-JZ«E 

449 PROCstar(XÜ*X,YO*H-Y,st1,st2) 


9150 DATA 12,12, 11,12, 12,18, 100,6 
9140 DATA 7,18, 5,3, 4,9, 1,5, 128 
9150 DATA 14,3, 16,24, 12,21, 100,3 
9160 DATA 9,18, 11,3, 12,9, 11,5, 41279 
9170 DATA 9,3, 7,24, 4,21, 100,3 


45) NEXT 9180 DATA 75:18, 15 3. 4,9, 1,35 Tong 
460 NEXT 9190 DATA 14,3, 16,24, 12,12, 100,3 
470 END 9200 DATA 105295 223% 14,12, 14,12 

900 REM xxx END OF MAIN PROGRAM xxx 9210 DATA 32510 11,12; 12,24 

910 REM mLIzs-2zz2z22zzz2-222s222-22-222-2-2- 
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THIS program is especially for 
Mothers Day. ІІ draws random 
bouquets of roses in mode 1 on the 
BBC model B. 

Lines 40 to 70 determine the 
colours, ^ which аге randomly 
selected for each flower by line 90. 
Lines 110 and 120 randomly select 
the centres for individual flowers 

Lines 170 and 180 produce a 
circle. Since the diameter (M) 
increases with the angle B, a spiral 
is being drawn. The number of 
revolutions is determined by the 
random variable F. To plot the rose 
flower leaves, the spiral radius is 
always changing in a random 
fashion (line 160). 

Experimenting is worthwhile. Try 
substituting B/16 by B/15.7 in the 
line 180. B/14 produces exotic 
flowers. RND (10) in line 160 is 
worthy of study also. 

Our thanks to Heinz Eipel for 
sending the program all the way 
from Germany. 


e 
e 
e J 
& ae 
е LIS! 
| 18 REM ROSE BOUQUET 
26 TLS 
i8 MODE 1 
AB un o LUE 
48 DU 19,0,0,0,0,0 
38 ҮШ) £7 61,7 828.8 
58 УШ Veep 8.8 
0 УШ 19,2,3,0,0,0 
88 FOR 4=1 TD 12 
One of our readers, B. Mitchell from wrote to tell us about an interesting 98 DCÜL 2, ККЗ: 
Merseyside, is learning Russian. He little program for the BBC micro. 4 B KOVE BU O 
à Á i} T А 
- — This prints out ЗОРАВСТВҮМЕ | 80 MÜVE 0,0 
10 MODE 5 (ZDRAVSTVYEE) which is ‘HELLO’ in 118 D-RND(BOQ)4250 
20 VDU 23,224,62,34,34,34,34,66 Russian. APON pna а та 128 E-RND( 865) 158 
66 255 А РА Russian alphabet need defining on 180 М 5 2 
66,255 : D$- CHR$(224) ; i 158 HOVE D,E 
30 VDU 23,225,134,138,138,146 an eight by eight matrix-theother13 |, ^. 0 
146162162194: NS- CHR$(225) have English equivalents. Most |1848 F=RND(266)+399 
40 PRINTTAB(3.16Y 2" D$" P^" A Russian words will only need two or |150 FÜR $=1 TO F © ТЕР 4 
RIN’ | ( : | Un 2 SIEF T 
B”: C" T B” Y" NS T E" three characters being so defined. 168 M=(B/íR Міф! 0 
ТОР M=CR/ RAT (1 6341935 


50 END Perhaps you could apply this to 


Chinese or Japanese! (178 X-H*S5*SIN(B/1à)4D 


угра URES ЗБЕ 180 Y-HES*COS(B/15)2E 
198 PLOT 85,Х,1 
288 NEXT Б 


1210 NEXT А 
228 60710 26 
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Peter Balch presents 
a game for two - you 
and your computer. 
It runs on a 32k BBC 
micro with either 


ME is aW 


yours against /thd 


draw in white. The fiM 
a triangle of his or 


can miss your turn 
ce bar. 
er then makes its 
dérs each line in turn 
he cursor around - 
iffs in one of them in red. 
It is not possible to draw, and 
the computer plays a pretty mean 
game in the difficult mode - 


especially if you go first. 
The procedure which decides 


which move 


to make is called 
It tries a red 


CHOOSEMYMOVE. 


om 


шоп and 


line in each 
works out a 'Sco 
how good or b 
and is са!е 

First, the ro 
the new red ling тп/а red 


(1 
triangle — if 8 «t a losing 
position and score-is-gMEn a large 


loses. However, only triangles with 
a point at each corner matter. 

When the board is drawn, a 
flashing white line will appear - this 
is the cursor. You can move the 
cursor around by holding down the 
left and right arrow keys. When the 
cursor is in the position that you 
want, press return. On the first move 


operating system (0.1 
or 1.0). The listing has 
been dumped from 
cassette onto a printer 
to avoid any errors. 
Good luck. 


negative value. 


320 : 


10 ENVELOPE 2,144,2,44,29,113,10 
8,2 А 
20,51,725,-94,-42,125, 57 :500ND 17,2,100 3 ав 
: : 
ТЕ А REM START OF NEW GAME 
30 REM COPYRIGHT (С) Р.В. BALCH : 
n p ANALOGUE INFORMATION SYSTEMS a tae en renee 
REM 1982 Е | 
e 390 PROCDRAWBOARD | 
70 REM aa шшш ш=шш=ш=ш====5з==---.—.- 100 STARTED 
и ааа KE EE 410 FOR A%=1 TO 6 
90 DIM PX(6),PY(6),VX(6),VY(6) (iie 
100 DIM LINX(6,6) ý Ё "e pA ER 
112 PROCINIT d mud 
120 : 
130 REM PRINT THE RULES i сарайы 
140 : 
Oque A BE nen IF I HAVE WON 
160 vou 13,0,4,0,0,0 500 REM I WIN | 
U 
due uU IRA 510 PRINT TAB(6,3) ;"I Win " 
ege (aa а: " 520 ENVELOPE 2,28,-108,-17,-19,61,76 
7.0; L E ,193,-63,-117,-1,-50,107,74:50иМ0 17725 | 


100,255 
530 PROCDRAWTRIAN 
540 MYSCORE=MYSCORE#+1 


200 PRINT ТАВ (10,8) ;"====шшшщшшшшшшш—=" 


210 PRINT TAB(1,11) :"D 
pee " 2 о you want the 550 GOTO 679 

220 INPUT 5% 200°: 

230 VDU 23;8202;0;0;0;0 370 REM IF THE HUMAN HAS WON , 
РЕТ Ту" OR LEFT$(S$,1) e бей YOU. WIN 
E ULES 

250 PRINT TAB(1,14);" (Ersasy X:inte 600 PRINT TAB(6,3);"You Win " 

610 ENVELOPE 2,1,4,-4,4,10,20,10,127, | 


rmediate D:difficult)" 
260 PRINT TAB(1,13);"Mhat Level of di 


0,0,-5,126,126:S0UND 17,2,100,255 
620 PROCDRAWTRIAN 


fficulty"; 
278 INPUT S$ 63D YOURSCORE=YOURSCORE+1 
280 DIFF%=2 640 : 
290 IF LEFTS(SS,1)-"E" THEN DIFFZ-D СЕР КЕҢ КЕМЕ TUE STORE 


300 
310 


IF LEFT$(S$,1)="I" THEN DIFFZ-1 
MODE 2 
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Then it calls COUNTBADLINES 
to count how many 'bad' lines are 
left on the board. A bad line is one 
where the computer can't play 
without losing. Ten is subtracted 
from the score fore 


of yours. If th 


triangle theny the 


better, the new position becomes 
the ‘best score’. If the new score is 
the same as the best score then 
one is chosen at random. 

After looking at every legal move, 
the computer plays the line which 
gave the overall best score. 

The computer has three levels of 
play — easy, intermediate and diffi- 
cult. In the easy mode, it avoids 
playing in a losing position but 
otherwise plays at random. In the 


HEXANGLE 


and 1940 specify the colours used 
for the game. You can alter these 
statements. Look up VDU 19 in the 
User Guide. This controls which 
“actual colour a ‘logical’ colour is 
displayed as. 

You may well want to try writing 
a better algorithm for the computer 
— a better version of CHOOSEMY- 
MOVE. For instance, for each move 
that it considers, it could check 
what your response might be and 


Q 
slightly bad ohe % intermediate mode, it considers then it's response and so on. This 
should be trying fo some lines in detail but doesn't would take a long time at the start 
play there. So ti SN d think about the others. The of the game when there are many 
decreased - the amount subtrdcted proportion considered in detail in lines to choose from and so shoy 
depends on how far through the thi wee be made larger by only be used d 
game we are. Ж һал а ЖАЙ Number inthe ВМО five moves. < 
The score obtained for each А Nue dd 3160. To play е We ”4 
position is compared with the ‘best / An апа 180 specify LOAD “HEXA ` : 
5 . ed time the instruc- cursor promp 


score’ obtained so far. If it is worse, 
that position is rejected. If it ашу 


670 IF YOURSCORE»MYSCORE THE 
AB(3,30) ; YOURSCORE;" - ePi. Mores Ч 
ou" 

680 IF YOURSCORE<MYSCORE THEN PR 
ABCS,30) ;MYSCORE;" - Асанға мың ы 
е 

690 IF YOURSCORE=MYSCORE 
AB(3,30) ;MYSCORE;" Each TN iuri 

70) GOTO 359 

710 : 

720 REM DO THE HUMAN'S MOVE 

739 : 

740 REM YOUR MOVE 

750 PROCGETMOVE 

760 IF А%-р THEN 819 

770 (1М%(А%,8%)-2 

78) PROCDRAWLINE(A%,B%, 3) 

79) PROCTRIANGLE (2) 

800 IF WINX-1 THEN 500 

810 STARTZ=START% +1 

820 : 

830 

849 

850 

86p 

870 

889 

890 

900 

910 


REM DO МҮ MOVE 


PROCCHOOSEMYMOVE 
PROCDRAWLINE(TX,UX,2) 
LIN%(T%,U%) =1 
PROCTRIANGLE(1) 

IF WIN%=1 THEN 699 
GOTO 749 


920 
930 
949 
959 : 
5% CLS: PRINT TAB(Q,1) 
ENVELOPE 2,20,25,5,-30,88,21 
£67,-51,-2,-14,127, 34: SOUND 1t 2 105 15 


DEF PROCRULES 


REM PRINT THE RULES 
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БЖ 0, 1680, 1690 


98D PRINT т з i 
Ж. aie ill draw a hexagon Lik № 
990 PRINT "dots at the corners. "; 
1000 PRINT TAB(14,15) ;"o"; TAB(23 15); — 
1010 РКІМТ"о";ТАВ(14,29);"0" i í 
1020 PRINTTAB(23,29) ;"o";TAB(9, 22); 
1030 PRINT"o";TAB(28,22) ;"o" 4 
1040 GCOL 0,1 
1050 FOR Is1 To 5 
52 FOR J=I+1 TO 6 
07D MOVEPX(I 2 
tose des ),PYCI) :DRAWPX(J),PY(J) 
1090 NEXT 
1100 А=ІМКЕҮ (500) 
111) PRINT ТАВ(0,4);"Тһеп we will tak 


e turns to draw in" 

1128 PRINT "the Lines. I i i 
Beo aue will draw i 
1130 PRINT "you will draw in Whi id 
1140 GCOL 95,35 ша 
1150 MOVEPX(5),PY(5) :DRAWPX(2),PY(2) 
1160 DRAWPX(4),PY(4) :DRAWPX(6),PY(6) 

1170 GCOL 0,2 
1189 MOVEPX(1),PY(1) :DRAWPX(C3) PY 

: (3) 
1190 DRAWPXCA) ,PY CA) :DRAWPX(1) ,PYCT) 
1200 А=ІМКЕҮ (1000) 
1210 PRINT "The first person to draw 


a triangle of" 


1220 PRINT "his or her own colour wit 
h a dot at" 

‚1230 PRINT "each corner Loses. In th 
1s drawing," 

1248 PRINT "I have а triangl 

haven't so" oo 
1250 PRINT "I have lost." 

1260 А-ІМКЕҮ(1000) 
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IM FREDDIE -FLY МЕ! 


F FOR FREDDIE IS THE HARDEST GAME THAT YOU WILL EVERPLAY! 


Requires absolute concentration to prepare, take-off, fly and landa tri-star jet at varying 
destinations using a staggering 36 control keys! 


If you only play the arcade type of game, needing just a 
couple of keys and the space bar to play, then this 15 most 
certainly not for you 


If however, you are prepared to sit at your computer for 
literally hours on end getting to grips, and then give а 
considerable amount of effort and time into actually trying 
to solve it, then this is definitely for you. 


Though F for Freddie is a flight simulator type of game, it is 
not one with simple operation and the ground appearing at the 
front of you, but is as accurate a simulation of not only flight, 
but preparation, take-off and the many more occurances 
associated with flying а tri-star jet as a 32K micro will allow. 


But the great asset of this game' is that every little piece of 
information you require is shown on the screen, nearly fifty in 
all. continuously being updated, with the colours beina 
cleverly used to depict different, changing, situations. 


Eventually you will master the take-off, then even manage to 
fly and at long last manage to land. But unlike all other games, 
at this stage you don t put it away for ever, for you have seven 
different destinations, all on different courses and distances... 


There are plenty of instructions on the 36 controls and even а 
little advice, but as the whole thing is a colossal challenge, 
vou are not told how to fly Freddie, this you have to discover 
entirely for yourself... 


Controls? A mind boggling 36 of them! And it is here where 
the logic and skill comes іп, as everything must be done not 


only in the correct order but at the right time. Yes, it's in real 
time. with the clock ticking relentlessly away. 


At times you will wish, as most certainly will your family, 
that you never bought the blasted thing! 


£9.50 Vat and post paid 


In Magic Adyenture, Beth and David Guest haye created 
a opas Journey for UN ELEM M err Й ап 16: 
Simple in operation, using the User Defined Keys, it 
nevertheless uses the BBC to its full with colourful pictures 
and wonderful story. 


As the child brings up the locations, a simple question is 
asked, with the adventure proceeding in different way depending 
on the response. 


The scenes include the Talking Tree—who played a nasty trick on a 
friend so was punished by the Fairy. But if the Talking Tree helps 
later on, all with be forgiven...Poor mother rabbit needs help to count 
her babies...Dare the Cage be opened...what is in the Grassy Field... 
càn the King's Spell Jar be found...what is the real colour of the 
Glasses...will the fairies dance......is the Castle locked...where 

does the Path lead...will the Fairy come...will there be а surprise... 


With everything illustrated in colourful graphics, this is a delightful | 
example of the programmers' art and refreshingly different from anything 
ever done before. Sound of course. 

As scene upon scene enfolds, the children will be more and more 
entranced as they go on their Magic Adventure... 


£8.50 Vat and post paid 


ч You don't believe us! 


We have been amazed at the number of people who just will 
not accept that we DO operate a return first class post service. 


It seems that so тапу of you have been let down so many 
times by the upstart software houses, that it is obviously 
going to take some while to accept professional service. 


We assure you, all advertised programs are in stock and 
that every single order will be despatched in our private 
Post Office collection at 4.30pm the same day the order is 
recei ved, and by the faster metered mail (no stamps to | 
Бе franked). 


Another big moan is the very limited guarantee which most 
firms give and the hassle in trying to get tapes replaced. And 
of course, those of you who have purchased from the 'here 
today—gone tomorrow’ brigade, there's no chance. 


How reassuring to know we've been in the media publishing ` 
business, from this address for 25 years, as well as being 
the longest established software publishers in the Business. 


But best of all we give an unconditional life-time guarantee 
which means that should a program fail, no matter what the 
cause, it will be replaced absolutely free of charge, this 
year, next year or in ten years... 


Recognised Brand Leader in microcomputer software 


"Kansas 


Kansas City Systems, Unit 3, Sutton Springs Wood, Chesterfield, S44 5XF. Tel. 0246 850357 
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1270 PRINT "Use the arrow keys until 
the Line you" 

1280 PRINT "want flashes then press R 
ETURN. Press" 

1290 PRINT "SPACE if you want me to g 
о dn K S ы" 
1300 А-ІМКЕҮ(10000): CLS 
1310 ENDPROC 


1320 REM —-Iz2zÉzzzzzzzzzzzzzzzzzzz2----- 
1330 DEF PROCINIT 

1349 : 

1350 REM INITIALISE VARIOUS THINGS 
136p : 


1370 REM THE COORDINATES OF THE 
1380 REM BOARD IN THE RULES 
1390 : 

1400 РХ(1) =300: РҮ(12-300 

1410 РХ(2) =464: РҮ(2) =526 

1420 PX(3)2750: PY(3)=526 

1430 РХ(4)-908: PY(4)=300 

1440 PX(5)2750: PY(5)-76 

1450 PX(6)=464: PY(6)=76 

1460 : 

1470 REM THE COORDINATES OF THE 
1480 REM MAIN BOARD 

149p : 

1500 VX(1)=160: VY(1)=494 

1510 VX(2)=416: VY(2)=844 

1520 VX(3)=862: VY(3)=844 

1530 VX(4)=1112: УҮ(4)-494 

1540 VX(5)=862: УҮ(5)-140 

155) УХ(6)-416: VY(6)=140 

1560 : 

1570 REM THE SCORES 

1580 : 

1590 MYSCORE=9 

1680  YOURSCORE-9 

1610 ENDPROC 

1620 REM TmT-2z2zzzzzzzzzzzzzzzzzzz2z----- 


REM DRAM THE DOTS 
TESB is 

1740 PRINT ТАВ(6,5);"о";ТАВ(13,5); 
1759 PRINT"o";TAB(17,16) ;"o" 

1760 PRINTTAB(6,27) ;"0";TAB(13,27); 
1770  PRINT"o";TAB(2,16) ;"o" 

1780 : 

1790 REM DRAW THE LINES IN BLACK 
1800 : 

1810 GCOL 0,1 

182) FOR І-1 TO 5 

1830 FOR J=I+1 TO 6 

1840 MOVE VXCJ),VY(CJ) 


1850 DRAW VX(1I),VYCI) 
1860 NEXT 
1870 NEXT 


ENDPROC 
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190) DEF PROCGETMOVE 
1919 : 

1920 REM GET THE HUMAN'S MOVE 

193p : 

1940 үру 19,4,10,0,0,0 

1950 PRINT TAB(6,3) ;"Your Move" 

1960  ENVELOPE 2,24,15,29,34,19,37,194 
,0,89,-78,-114,68,69:S0UND 17,2,100,255 


1970 FOR J=1 TO 1000: NEXT 

1980 : 

1990 REM CYCLE THROUGH EACH LINE 

2000 REM WHEN AN ARROW KEY IS PRESSED 
2010 REM MEANWHILE FLASH THE CURSOR 
2020 : 

2030 А%-1: B%=1: I-1 

2040 IF A%>=B% THEN 2190 

2050 IF AX«BX AND LINZ(A%,B%) >DTHEN 2 
190 

2060 D=3: Е-10 

2070 PROCDRAWLINE(AX,BX,D) 

2080 ІР INKEY(-26) THEN I=1: GOTO 216 
? 

2099 IF INKEY(-122) THEN Іс-1: GOTO 2 
160 

2100 IF INKEY(-74) THEN 2310 

2110 IF INKEY(-99) AND ТАКТУ = THEN 
PROCDRAWLINE(AX,BZ,1): AX-0: GOTO 2319 


212) Е-Е-1: IF E>® THEN GOTO 2070 
2130 р=4-р: Е-5 

2140 GOTO 2970 

2159 


216) PROCDRAWLINE(A%,B%,1) 

2170 IF I=1 THEN ENVELOPE 2£223,19,37. 
-70,178,245,232,-2,29,-10,-117,101,34:5 
OUND 17,2,100,255 

2180 IF I--1 THEN ENVELOPE 2,155,-47, 
74,66,240,43,136,-106,-17,-74,-62,121,7 
0:500М0 17,2,100,255 

219) BX=B% +1 

2200 IF B%=7 THEN BX-1: GOTO 2239 

2210 IF BX-B THEN В%-6: GOTO 22390 

2220 бото 2949 

2230  AX-AZX«I 

2240 IF A%=7 THEN А%-1 

2250 IF A%=9 THEN A%=6 

2260 GOTO 2040 

2270 : 

2280 REM THIS IS THE LINE CHOSEN 

2290 REM MAKE SURE A%<B% 

2300 : 

2310 IF AX»BX THEN C=A%: A%=B%: В%-С 


2320  ENVELOPE 2,6,56,-15,-87,133,99,1 
58,9,-20,-49,-50,123,79:S0UND 17,2,100, 
255 

2330 ENDPROC 

2340 REM TLzL2z2z2zzzzzzz2zzzzzz-2z22z2--2-2--- 

2350 DEF PROCDRAWLINE(A,B,C) 

236) : 

2372 REM DRAW THE LINE FROM A TO B 

2380 REM IN COLOUR с 

2390 : 

2400 GCOL 0,С 

2410 MOVE VXCA),VYCA) 


А 
HEXANGLE wu 


3069 PROCDRAWLINE(XZ,YX,15) 
3070 ENVELOPE 2,5,21,19,38,31,105,1 
2,85,13,-35,-53,99, 42: SOUND 17,2,100,25 
5 


2420 DRAW VX(B),VY(B) 
2430 ENDPROC 


2449 REM Эоателтассасаталешатосаас--- 508р S%=D 
2450 DEF PROCTRIANGLE(C) 3099 : 
2460 : 3100 REM TRY IT FIRST IN MY COLOUR 
2470 REM LOOK FOR A TRIANGLE 3119 : 
2480 REM ОЕ COLOUR C 3120 LINXZCXX,YX)21 
2490 : 3130 PROCTRIANGLE(1) 
2500  WINZ-g 3149 IF WIN%=1 THEN 5Х--10000: GOTO 
2510 FOR А%-1 TO 4 335p 
252p FOR BX-AX«1 TO 5 3150 IF DIFFX-f THEN 3559 
2530 ТЕ LINXCAX,BX)«»C THEN 26909 316) IF DIFF%=1 AND RND(3)=1 THEN 5 
2540 FOR CX-BX*1 TO 6 %--1000: GOTO 3350 
2550 IF LINZCAX,CX)«»C THEN 2599 317p : 
256p IF LINXZ(BX,CX)«»C THEN 2599 3180 PROCCOUNTBAD(1) 
2570 TA=A%: ТВ-В%: ТС-С% 3190 : 
2580 WINZ-1 3200 REM IS IT BAD FOR THE HUMAN? 
259p NEXT 3219 : 
2609 NEXT 3220 (1М%(Х%,Ү%)-2 
2610 МЕХТ 323) PROCTRIANGLE(2) 
2620 ENDPROC 324p IF WIN%<>1 THEN 3310 
263) ENDPROC 3250 S%=S%-9 
2649 REM тінінде арі тк ана 526) IF STARTZX«4 THEN 5%-5%-2 
3270 : 
2650 DEF PROCDRAWTRIAN 3280 REM RED,RED,WHITE TRIANGLES 
266p : 329p REM ARE 6000 
2670 REM DRAW THE WINNING TRIANGLE 3300 : 
268p REM IN AMAZING COLOURS 3310 FOR JXs1 TO 6 
269p : 332p IF X%=J% OR YX-JX THEN 3340 
2700 PROCDRAWLINE(TB,TC,C) 3330 IF LINXOXX,JX)*LINXCJX,XX)*LI 


2710 PLOT 86,VX(TA) , VYCTA) 
2720 FOR I-1 TO 15 
2730 FOR С=р TO 7 


NXCYX,JX) *LINXCJZ,YX)-3 THEN 5%-5%%3 
3349 NEXT 
3359 LINK(X%,Y%) =p 


2740 PROCDRAWLINE(TA,TB,C) 536) : 

275) PROCDRAWLINE(TA,TC,C) 3370 REM IF IT'S BETTER THAN THE 
2760 PROCDRAWLINE(TB,TC,C) 3380 REM BEST SO FAR THEN 

2770 NEXT 3390 REM REMEMBER IT 

2780 NEXT 3400 : 

279) PLOT 86,VXCTA) , VYCTA) 3410 IF S%<BEST% THEN 3460 

2800 ENDPROC 5420 IF SX-BESTX AND RND(2)>1 THEN 
2810 КЕМ ааа T 3460 

2820 DEF PROCCHOOSEMYMOVE 3439 BESTXsSX 

283p. : 3449 Т%-Х% 

2840 REM CHOOSE MY BEST MOVE 345g 0%-Ү% 

2850 : 346p PROCDRAWLINE(XZ,YX,1) 

2860 PRINT TAB(6,3) ;"My Move 7 3470 NEXT 

2870 IF START%>1 THEN 2990 3480 NEXT 

288p : 3490 ENDPROC 

2890 REM my FIRST MOVE Is RANDOM 3500 REM S SSS SSS Sisessessenessec---- 
2900 : 3510 DEF PROCCOUNTBAD (ЕХ) 

2910  TX-RND(5) 3520 : 


2920  UX-RND(6) 

2930 IF Uxz«-TZ THEN 291g 

2940 IF СІМЯ СТА, ОХ) >09 THEN 2919 

2950 ENDPROC 

2960 : 

2970 REM OTHER MOVES NEED MORE THOUGH 


3530 REM COUNT THE NUMBER OF LINES 
3540 REM THAT F% CAN'T PLAY 

3559 : 

3560 FOR GX-1 TO 5 

357p FOR Н%-6%%1 TO 6 


3580 IF LINX(GX,HX)»9 THEN 3630 
m 3590 LINZ(GXZ,HX)-FX 
298p : 3600 PROCTRIANGLE(F4%) 
2990 ВЕ5Т7%--30000 3610 ІҒ МІМ%-1 ТНЕМ 5%-5%-1 
3000 : 3620 СІМА (G%,H%) =D 
3010 REM CONSIDER EACH LINE IN TURN 3639 NEXT 
3020 : 564) NEXT 


3030 FOR xx%=1 TO 5 
3040 FOR ҮХ-Х%%1 TO 6 
3059 IF LINXOXX,YX)»9 THEN 3479 


365) ENDPROC 
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CLEAR AND CRISP 
CHARACTERS AND GRAPHICS 


Get the best from your BBC/Acorn by using the RGB 
output 


Get crisp, clear graphics in full bold colours with one of our 
TV/Monitors fitted with a 6 pin DIN input socket. 

Each is a TELEVISION! 

Each is a COMPUTER MONITOR! 


Why buy just a monitor when you can have a standard TV 
as well? 


A2102/5, 141” - £295.54 A6100, 20" - £365.68 
A3104/5, 16” - £327.08 A7100, 22" - £399:11 
A8400, 26" - £499.35. Remote control (ideal for schools) 


All prices include VAT, carriage, 12 month warranty and a 
2m 6 pin DIN lead. 


The TVs are from GRUND!IG's range. Remote control and 
stereo sound also available. 


contact: 


NEWARK VIDEO CENTRE 


108 London Road, Balderton, Newark, Notts 
Tel: 0636 71475. Open 6 days a week. 


WEST OF 
SCOTLAND 


BBC & ATOM DEALER AND 
SERVICE CENTRE 


HARDWARE 

£299.00 inc. 

£399.00 inc. 
£6.00 inc. 


Model A 
Model B 
Postage & Packing 


SOFTWARE 
Acomsoft Bug Byte Program Power also 


30 Golf Fruit Machine Dodgems 
Send SAE for full list 


MONITORS 
PRINTERS 


A selection on display A 


Upgrades carried out 
Disk and Econet interfaces fitted 
Also a wide selection of books and magazines 


WEST COAST PERSONAL COMPUTERS 
47 Kyle Street 


AYR 
Tel 0292 (285082) 


—À 


MX100F/TIII £425 
SEIKOSHA — 
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Жа Computer Plus 
ous Referral Centre 


SPECIAL PRICE PRINTERS! (LIMITED PERIOD) 


EPSON — the most popular printer in the world. 

* * The new FX80 at £375 * * 

low cost, high quality printer, GP100A £189, GP250X £239 
MONITORS — 12" Sanyo £69, 12" Kaga RGB £259, 14" Microvitec £269 
SOFTWARE — Acornsoft, BBC, Bugbyte, etc. Computer Concept's 

WORDWISE word processor (£39) on demonstration (reviewed Beebug Dec. 82) 
PLUS — BBC models A and B, disc drives, upgrade kits, joysticks, accessories, 
books, magazines, etc. A// prices exclusive of VAT 


Computer Plus 
47, Queens Road, Watford. Telephone WATFORD 33927 


ВЕЕВТАРЕ 


Are you tired of typing printed listings into your ВВС 
micro? Are you fed up with paying high prices for 
mediocre software? Well with BEBTAPE you can 
build a library of ready to run software at a low price. 


The programs published in the first three issues of 
BEEBTAPE have included: 


a sound and envelope generator 

a railway simulation; 

a memory dump utility; 

an artificial intelligence program; 

a user key definition utility; 

a print formatter for Epson printers; 

two arcade games; 

a scale drawing and measurement program; 
a teletext screen editor; 

a character generator. 


Each edition of BEEBTAPE comes on cassette or 
disk (any format) and, as well as programs, includes 
editorial comment, tips and news items. 


BEEBTAPE is published bi-monthly. The price? — 
£21 for six issues on cassette or £30 for the disk 
version. That's about 70p per program. 


CSL MICRODATA 


4 GREENBARN WAY, BLACKROD, LANCASHIRE, BL6 5TA. 
ACCESS telephone orders welcome on 0204 694265 


BBC SOFTWARE 


Aor B 


EDUCATIONAL-— 1 £8.05 
Hours of fun and learning for children aged 5 to 9 years. Animated 
graphics will encourage children to enjoy maths, spelling and telling 
the time. The tape includes MATH1, MATH2, CUBECOUNT, 

SHAPES, MEMORY (Model B only), SPELL and CLOCK. 

! 

| 


EDUCATIONAL—2 A or B £8.05 
Although similar to Educational —1 this tape is more advanced 
and aimed at 7 to 12 year olds. The tape includes MATH1, 
MATH 2, AREA, MEMORY (Model B only), CUBECOUNT and 
SPELL. 


GAMES OF LOGIC AND CUNNING A/B £9.20 
For children and adults alike. The tape includes AUCTION, FLIP, 
REVERSE, TELEPATHY and ROTATE. 


SUPERLIFE B £9.20 
Fast (machine code) version of a popular 'Game of Life' in a large 
universe. Can you produce 'Blinkers', 'Spinners', 'Gliders' and 
‘Spaceships’ or have you only wondered what they look like? All 
this in Superlife and more as this tape includes 'Competitive Life' 
with the Reds and the Blues competing for space; perhaps you can 
alter their evolution. 


KATAKOMBS B £9.20 
Are you cunning enough to discover and seize the treasure in the 
Katakombs AND return alive? What and where are your enemies? 
Can you outwit them? Yes? Then your adventure will take you 
through unending forests, beside tumbling streams, over lonely 
plains to desolate ruins and finally underground to the tortuous 
Katakombs. 


UTILITIES A/B £8.05 
Behind the mundane title lies an assortment of useful procedures 
and functions which can save you hours/days of programming 
effort: date conversion, input and validation routines, graphic 
routines (cube, rectangle, etc), sorts, search and many more. 


*** SPECIAL OFFER xxx 
Any 3 cassettes for £20.70 


Add 50p p/p per order. 
Please state your Model and quote ref. AC 


Cheque/PO to: GOLEM LTD 
77 Qualitas, Bracknell, Berks RG12 4QG. Telephone: (0344) 50720 
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COMPUTERCAT 
Quality Software 


OOA MICRO 


TOUCH TYPIST (32K)— £9.95 Educational and useful 
Are you a keyboard pecker? Improve your typing skills. Your 
computer is your tutor, monitoring and evaluating your progress. 
Fully documented. Many already sold to educational institutions. 


OTHELLO (32K)— £8.95 Highly recommended 
A favourite board game brought up to date with superb graphics 
and sound, 


SNIG (32K)—£6.95 Addictive 
Not just an ordinary snake game but a super-fast arcade type 
needing exceptional reflexes and co-ordination. 


BOUNCE (16/32K)—£4.95 A must at the price 
NEW and FRUSTRATING. Like all ball games it is the timing that's 
important. Kids love it. 


GRIG BLITZ (32K)— £5.95 Highly recommended 
A fast action arcade game with scintillating multicolour graphics 
and sound. DEFEND your territory by shooting down the GRIG 
INVADERS. Ten play levels of increasing difficulty. Are you good 
enough to reach level 10? 


DATABASE (32K)—£12.95 Good value 
Organise your records. Add, change, search, delete and display 
routines. Shell SORT. MENU driven and user friendly. 


COMPENDIUM (32K)—£5.95 Three for the price of one 
4 up (Version 1), 4 up (Version 2), Poke the peg. Three board 
games to test your powers of logic. Four colours and sound. A 
challenge for 1 or 2 players. 


Professionally written 


All programs on cassette with instructions/ 
documentation 


Price includes P&P + 
Deduct £1 per cassette for 2 or more cassettes 


(0942) 605730 


Delivery by return 


224 Chapel Street, Leigh, Lancs. 


FORTH 
TOOLKIT 
Level 9 Computing are pleased 
to announce a new toolkit for 
"г а FORTH" on 32K BBC micros. 
It costs only £10 and adds the 
following facilities to FORTH: 
* a 6502 assembler, providing 
machine-code within FORTH; 
turtle graphics, giving you 
easy-to-use colour graphics; 
* decompiler routines, allowing 
the versatile examination of 
your compiled FORTH programs; 
the full double-number set; 
an example FORTH program;and 
demonstrations of graphics; 
other useful routines. 


rqFORTH OOA 


"г а FORTH" runs on 16K or 32K 

BBC micros and costs £15. It: 

* follows the FORTH-79 STANDARD 
and has fig-FORTH facilities; 

* provides 260 FORTH words; 

* is infinitely extensible; 

* has a full-screen editor; 

* allows full use of the M.O.S; 

* permits use of all graphic 
modes, even 0-2 (just!); 

* provides recursion easily; 

* runs faster than BBC BASIC; 

* 

* 


ж 


B 


needs no added hardware; 
includes a 70 page technical 
manual and a summary card; 

* has hundreds of users. 


ж 


Asteroids ....... m/c,g £7.90 


шее = 
nascom Galaxy Invaders . m/c,g £5.90 
Extension Basic . £15/£30 ROM Missile Defence . m/c,g £7.90 


Adds 30 new keywords to BASIC 
Compression Assembler 2 . £12 


Super Gulp ....... eb,g £4.90 


5-games cassette . misc £5.90 
(FULL RANGE IN CATALOGUE) 


1) COLOSSAL ADVENTURE: The classic mainframe game "Adventure" 
with all the original treasures & creatures « 70 extra rooms. 


2) ADVENTURE QUEST: Through forest, desert, mountains, caves, 
water, fire, moorland and swamp on an epic quest vs Tyranny. 


3) DUNGEON ADVENTURE: The vast dungeons of the Demon Lord have 
survived His fall. Can you get to their treasures first? 


Every Level 9 adventure has over 200 individually described 
locations and is packed with puzzles - a game can easily take 
months to complete. Only sophisticated compression techniques 
can squeeze so much in! Each game needs 32K and costs £9.90 


ALL PRICES INCLUDE РАР AND VAT - THERE ARE NO EXTRAS. Please 
send order or SAE for catalogue, describing your micro, to: 


LEVEL 9 COMPUTING 


Dept A, 229 Hughenden Road, High Wycombe, Bucks. HP13 5PG 
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ТНЕ 


ВЕЕВ 
PLAYS 


BACH 


Aithougn careful use of the 
envelope statement can produce 
moderately pleasing effects with a 
single voice (single sound statement), 
the sound generated is obviously 
from a fairly simple synthesiser. A 
lot of the resulting musical 
inadequacies can be overcome by 
using two or three voices or sound 
channels simultaneously. But to do 
this means solving some tricky 
queuing and synchronization 
problems. 

Consider playing melodies simul- 
taneously from parallel arrays or 
separate data streams containing, 
for each melody line, a pitch and 
duration value. We could fetch 
elements alternately from each 
melody array and send them 
alternately to two sound channels. 
A queuing problem arises whenever 
notes of different durations appear 
at corresponding points in each 
melody line — the usual situation in 
musical arrangements. To start with, 
consider the problem with two 
voices or channels. The example in 
figure 1 — should make things clear 
where a sequence of four minims is 
to be initiated in one channel at the 
same time as a series of quavers in 
the other channel. 

We could attempt to play the 
melodies by fetching a note from 
the channel 1 data stream or array 


> 
” 
e 
P4 


= 
= 


CHANNEL 1 J 


- 


| 2 
| oe 
CHANNEL 2 IHE 


Figure 1. Queuing problem with two channels 
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As Jim McGregor 
and Alan Watt 
demonstrated last 
month, the BBC micro 
can produce some 
impressive music. 
Here, they take the 
theme further with 
Bach. Next month 
its 12-bar blues. 
Roll over Beethoven! 


and sending it to the channel 1 
queue. We then fetch a note from 
the channel 2 data stream and 
send it to the channel 2 queue etc. 
(By 'send we mean execute a 
sound statement) This approach 
would be perfectly satisfactory if 


there was а limitless queue 
associated with each channel. 
However, a channel queue can 


only hold a maximum of five 
requests (not four as stated in the 
User Guide). 

By sending notes alternately to 
each channel, we have created the 
correspondence shown Бу the 
sloping lines in figure 1. The 
program will be held up when it 
attempts to send the seventh minim 
to the channel 1 queue as the first 
minim will still be sounding and the 
next five have filled the queue. 


Toss are also five notes on the 
channel 2 queue but these are 
shorter and will be dealt with more 
frequently than the channel 1 
notes. When the first minim on 
channel 1 has been played, four 
notes on channel 2 will have 
finished, leaving only two notes in 
the queue. The second minim on 
channel 1 now starts to play 
making room for the seventh minim 
in the queue. This enables one 
further quaver to be added to the 


ae он 


= See = 
= o RED DEEST 
=” жк, 


CHANNEL > 
BATA | 
| 
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Figure 2. Clock for each channel 


channel 2 queue before the 
program is again held up on 
attempting to add the eighth minim 
to the channel 1 queue. Thus while 
the second minim is being played 
on channel 1, only three quavers 
are available to be played on 
channel 2. 

To solve this problem, we must 
arrange in this particular case to 
execute sound statements for 
channel 2 more frequently than for 
channel 1. Once the sound 
statement for the first note on 
channel 1 has been obeyed, no 
further channel 1 sound statements 
should be obeyed until sound 
statements have been obeyed for 
the first four notes on channel 2. In 
general, we must keep the total 
duration of the notes for which 
channel 1 sound statements have 
been executed approximately equal 
to the total duration of the notes for 
which channel 2 sound statements 
have been executed. 

We could order the notes 
manually when transposing the 
music for our program, but it is 
more convenient to keep the two 
lines of a melody separate and let a 
program decide on the order in 
which to execute the appropriate 
sound statements. To do this, we 
have to keep a ‘clock’ running for 
each voice of the melody (figure 2). 

In general, the current note for 
each channel will be in a different 
position in the data streams. The 
clocks will tend to show equal 
elapsed times. Each time a sound 
statement is obeyed, the duration of 
the note is added to the clock 
associated with that channel. At 
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each step we must obey a sound 
statement for the channel whose 
clock shows the least elapsed time. 
We require to repeat the following 
operation: 


If clock1 > clock2 THEN obey 
SOUND statement for channel 1 

ELSE IF clock2 > clock! THEN 
obey SOUND statement for 


channel 2 
ELSE obey SOUND statements 
for both channels апа 


synchronise 


The program then selects one out 
of these three courses of action 
and ensures the channels are not 
subject to interference from each 
other. Effectively we have removed 
the artificial connection in the 
parallel data streams between 
notes in different channels that 
have different duration values. 

The above structure also 
synchronises the channels when- 
ever the two clocks show equal 
elapsed time. If this was not done 
channels would drift apart because 
of the time taken by the sound 
generator to handle statements. 


Another tedious task to be 
overcome before getting the 
machine to play arrangements is 
transposing from a musical score 
to a set of pitch numbers and 
associated notation. Transposing 
directly from the black dots to pitch 
numbers and durations in fractions 
of a second is tedious and error 
prone. You can write a graphics 
‘picking and dragging’ program to 
input the music onto a screen 
stave, but we shall adopt a 
character convention, and list the 
music in data statements using 
figure 3. We изе the North 
American notation for note 
durations because the first letters 
of their note names are all unique. 
Remember that in this notation, a 
semibrieve is a whole note, a minim 
is a half note and so on. 

Note that there are notes that 
cannot be accurately represented 
at this tempo. For example a dotted 
1/32 is 1.5 (only 1 or 2 can be used 
as a duration parameter in a sound 
statement). Similarly a 1/16 triplet is 
4/3 per note, an 1/8 triplet 8/3 per 
note and a 1/4 triplet 16/3 per note. 

Pitch values are represented 
using the convention shown in 
figure 3. We do not cater for a key 
signature, but insert sharps and 

== page 22 
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10 ENVELOPE 1,1, 
20 ENVELOPE 2,1, 
ЗО ENVELOPE 3,1, 


50 tempo=1 

60 PROCinitialise(1) 
70 PROCinitialise(2) 
BO PROCplaytwovoices 
90 END 


200 DEFPROCinitialise(voice) 


220 READ noofnotes (voice) 


380 NEXT note 
390 ENDPROC 


400 DEFPROCplaytwovoices 


420 clockí(1)-0 : 
430 finished-o 
440 REPEAT 


clock (2) =0 


ELSE 


460 UNTIL finished-2 

470 ENDPROC 

480 UNTIL finished-noofvoices 
490 ENDFROC 


600 DEF PROCsound (voice, sync) 
610 LOCAL n,envelope 


630 n=nextnote (voice) 


680 ENDPROC 


Program 1. Frere Jacques 


donation (for 
Musical Convention  merranome 150) 


Мы 1 
іле 

dotted 105 
1/8 


dened 1/8 


doped 1/2 


whole 


Figure 3. Character data convention 


0,0,0,0,0,0, 126,-4,0,-63, 126, 100 
0,0,0,0,0,0,63,10,0,-63,43, 110 
0,0,0,0,0,0, 126, -4, Ò, -63, 126, 100 


40 DIM pitch, 100), duration (3, 100) ,noofnotes (3) ,nextnote(3) ,clock (3) 


210 LOCAL note, pitch®, durations, dur, dur,notenames, posi tion, primes, octave 


230 FOR note = 1 TO noofnotes (voice) 


240 READ pitch$, durations 

250 dur $=RIGHTS (durations, 1) : dur 7INSTR ("tseqhw",dur$) 
260 duration(voice,note)-2^(dur-1)Xtempo 

270 IF INSTR(duration$,"d") THEN 


duration(voice,note) = duration(voice,note) * 3/2 


280 notename$-LEFT$ (pitchs, 1) 
290 position-INSTR("C-D-EF-G-A-BR", notename$) 
300 IF position=13 THEN pitch (voice, note) =255 
ELSE pitch (voice,note)=1+4kposition 

310 IF RIGHT$(pitch$,1) = "f" THEN 

pitchtvoice,note) = pitch(voice,note) + 4 
320 IF RIGHT$(pitch$,1) = "b" THEN 

pitch(voice,note) = pitchí(voice,note) - 4 
550 prime$ = "'" : octave = О 
ee FOR j=2 TO LEN(pitch$) 

IF MID$(pitch$ - i = 
хе eres p 41.1) prime$ THEN octave octave +1 
370 pitch(voice,note) = pitch(voice,note) + octavek48 


410 nextnote(1)=0 : nextnote(2)=0 


450 IF clock(1) > clock(2) THEN PROCsound (2, 0) 
IF clock(2) > clock(1) THEN PROCsound (1,0) 
ELSE PROCsound(1,%&100) : 


PROCsound (2, $100) 


620 nextnote (voice) =nextnote (voice) +1 


640 Clock (voice) =clock (voice) +duration (voice.n) 
650 IF pitch (уоісе, п) =255 THEN епуе1 оре=0 
ELSE envelope-voice 
650 SOUND Sync tvoice, envelope, pitch (уоісе, п) ,duration(voice,n) 
670 IF n=noofnotes (voice) THEN finished-finished*i:clock(voice)-2000000 


DATA 74, D''.q,G',e,0^.e,B'.e,C^',e,D'*, G'.e,R,e.G', ed 

1010 DATA Сетот" ,&,E'^ e, F^ b, a,8**,q,6* e, R, e; H^ а куа С a ore 
1020 DATA C^" ,8 B' e, 9^ e, B',q,C** ,e,B' , e, 0^ ,e,G' , e, Faq, G^ e, А.е B e 
1030 DATA 8" ,e B' ,q,8*,h,D'*,q,G',e,0* ,e, B" ,e,C'*,e,D'*,q, G' e R c, б е 
1040 рата R,e,E'*q,C'",e,D'',e,E'*,e,F'',e,6'*,q, G^ ,e,R,e,G^, e. R e ү 
1050 DATA C^" .0,D'",e.C'',e,B',e,A' , e, B',q, C'^ , e, B' , e, A^ o. G* e КАР 

1060 DATA B'.e,A'.e,G',e,F'e,e,G'.h.G.q Men қ 

1070 рата 38, B. hA. q, B, dh, C^ , dh, B, dh, A, dh, G, dh, D* e, R, e, B, qG, q, D^ e,R,e 
1080 DATA D'.e,C'.e,B, e, A, e, B,h.4,q,8, q. B, q,G, q, C^, dh, B, e, R, o C'.e B è 4 
1090 рата Ө,е,в,е,А,Һ,Р”#,а,®”,Һ,В”,а,С””,д,р”” q, D,E, R, e, G° аһ А 


Pitch values Pitch number 
с (С below middle С) 5 
с (middle C) 53 
C" (C above middle C) 101 
C 149 
С" 1 97 
C'& (middle C sharp) 57 


СЫ (middle С flat) 49 


R rest 255 


Pitch values 


ACORN USER APRIL 


M LLLLLLLLLÓÁÓAA[UGLIHuuuuAm ALUULEeALAím|i Ol тт 


THE MOST FANTASTIC 
ACTION GAME FOR 


THE BBC MICRO! 


FAST ARCADE PLAY! 

MODE 2 COLOUR GRAPHICS 
AT ITS BEST! 

FIVE TUNES! 

INCREDIBLY ADDICTIVE! 


AVAILABLE NOW 


AT YOUR SOFTWARE 
FOR ALL DEALER 


ONLY£8.95 


ACORN USER APRIL 


FROM SOFTWARE FOR ALL 


SEE IT NOW AT YOUR NEAREST SOFTWARE FOR ALL DEALER! 


FAREHAM COMPUTER CENTRE 
56 High Street 
Fareham, Hants 
Tel: 0329 239191 
GAMES WORKSHOP 
1 Dalling Road 
Hammersmith, London W6 
Tel: 01-741 3445 
GAMES WORKSHOP 
Tel: 0204 794226 162 Marsden Way 
BYTEWARE LTD. Arndale Centre 
Unit 25 Manchester 
Handyside Arcade Tel: 061-832 6863 
Newcastle Оп Tyne GAMES WORKSHOP 
Tel: 0632 617111 Unit 37 
CARLTON COMPUTERS LTD. Birmingham Shopping Centre 
4 Swanstons Road Birmingham B2 
Gt Yarmouth Tel: 021-632 4804 
Norfolk NR30 3NQ GAMES WORKSHOP 
Tel: 0493 58898 95 The Moor, Sheffield 
COMPUTERS FOR ALL Tel: 0742 750114 
72 North Street MANSFIELD COMPUTERS & ELEC 
Romford, Essex 79 Ratcliffe Gate Mansfield 
Tel: 0708 752862 Notts, NG18 2JB 
COMPUTER PLUS Tel: 0623 31202 
47 Queens Road MICROSTYLE 
Watford 29 Belvedere 
Herts WD1 2LH Lansdown Road, Bath 
Tel: 0923 33927 Tel: 0225 319705 
ESSEX COMPUTER CENTRE LTD. RAM ELECTRONICS 
150 Moulsham Street 106 Fleet Road 
Chelmsford, Essex Fleet, Hants, GU13 8PA 
Tel: 0245 358702/87969 Tel: 02514 5858 


AB & C COMPUTERS 
11 Brockstone Road 
St. Austell 
Cornwall PL25 3DW 
Tel: 0726 64463 
BLADEN COMPUTER SYSTEMS 
22 Glynne Street 
Farnworth, Bolton 
Lancs BL4 DY 


RDS ELECTRICAL LTD. 
157-161 Kingston Road 
Portsmouth 
Hants Р02 7EF 


TECHNOMATIC LTD. 
17 Burnley Road 
London NW10 
Tel: 01-450 1500 
Tel: 0705 812478 WATFORD ELECTRONICS 
R.M.K. ELECTRONICS LTD. 33-35 Cardiff Road 
Hinton House, Station Road Watford 
New Milton Herts WD1 8ED 
Hants, BH23 6HZ Tel: 0923 40588 
Tel: 0425 616110 
STORKROSE LTD. 
44 Shroton Street 
London NW1 j 
Distributor tor Holland 
Tel: 01-258 0409 g: 
SUPERIOR SYSTEMS LTD. кеткеннің 
178 West Street AACKOSOFT 
Sheffield Postbus 3111 
South Yorkshire, S1 4ET 2301 DC Leiden 
Tel: 0742 755005 Tel: 01880 11446 
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Figure 4. Two dimensional arrays 
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Figure 5.A round 


flats explicitly. Program 1 is а 
complete program that can be 
used to play two voices of a melody 
where the two voices are supplied 
separately in data statements using 
the above notation. This and later 
programs use two two-dimensional 
arrays to hold up to three voices for 
an arrangement. These can be 
pictured as in figure 4. Only the first 
two rows are used in program 1. 
There аге also three one- 
dimensional arrays used to record 
the number of notes in each voice, 
a count of the notes sounded for 
each voice and the ‘clock 
recording the total duration of the 
notes sounded for each voice. 


Yau can arrange the voices 
yourself if you һауе sufficient 
musical knowledge. One intriguing 
form that is easy to transpose into a 
number of voices is the canon. 

The simplest and most familiar 
form of canon is the round, and 
Frere Jacques is a common 
example. A theme (called the 
initiating voice or leader) enters. 
The second voice (identical to the 
theme in the case of a round) 
enters after a time interval, and the 
round is written so it harmonises 
with itself. Thus the theme performs 
two functions; first as a melody in 
its own right, and second as a 
harmony or counter point to itself 
(figure 5).Now because the follower 
is identical to the leader in the case 
of a round, or mathematically 
derivable from it, for canons, only one 
theme need be transposed into a 
program to play two or more voices. 

Program 1 can be modified as 
indicated in program 2 to play 
Frere Jacques as a two voice round 
with a two bar delay. The procedure 
PROCround produces the two rows 
of our arrays necessary to play a 
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SO tempo-2 

60 PROCinitialise(1) 
70 PROCround (1,2,64) 
ВО PROCplaytwovoices 
90 END 


700 
710 LOCAL 1,f 

720 pitch (follower, 1) =255 
730 += 1 

740 FOR 1-1 TO noofnotes(leader) 
750 # = # +1 

760 
770 


780 NEXT 1 
790 noofnotes(follower)-£ 
ВОО ENDPROC 


Change these lines in program 1 


SO tempo = 1 

60 PROCinitialise(1) 
70 РКОСеоцпа (1,2, 54) 
80 PROCround (2,3,64) 
90 PROCharmoni se (3) 
END 


400 DEF PROChar moni se (noof voices) 
410 LOCAL voice, slowest, sync 


490 


500 
510 
520 
530 NEXT voice 

540 UNTIL finished=noofvoices 
550 ENDPROC 


NEXT voice 
FOR voice=1 TO noofvoices 


Program 3. Three voice round. 
Change lines in program 1 


round on two channels. In this 
procedure we effectively displace 
the follower by the delay where the 
delay is specified to the procedure 
іп multiples of the smallest possible 
note ($ ). 

If the program doesn't sound 
right then you have probably made 
a mistake in typing the data. To 
check the tune through, play a 
single voice only using a FOR loop: 

FOR note — 1 TO noofnotes 

SOUND 1,1, pitch 
duration (1, note) 

NEXT note 
These three lines should replace 
the call of PROCplaytwovoices. 

Contrasting envelopes can be 
used to effect, and we leave you to 
experiment with these (see Acorn 


(1,note), 


40 DIM pitch (5,100), duration (5,100) ,noofnotes (3) ,nextnote (3) , clock (3) 


DEF PROCround (leader, follower,delay) 


1 duration(follower,1)-delay 


pitch(follower,f)-pitch(leader,1) 
duration(follower,f)-duration(leader,1) 


1000 DATA 32, F*10:8* ,q, A* , a, F*,q,F* ,q,6' ,q,0* ,q; F^ ,q, 8^ ,q, Bb, q, C^". h 
1010 DATA 9^0; Bb, q, C^" ,h,C'^,e, D'* e, C'" ,e, B'b, e,8^,q,F*,q, C^" e, D^" e 
1020 DATA C ",8, B'b,e,0^,q,F*,q,F^,q.C'q,F',h.F^.q,C',q,F^.h | 


Program 2. Modified Frere Jacques. 


DIM pitch (3, 100? ,duration(3,100) ,noofnotes (3) ,nextnote(3) clock (3) 


420 FOR voice-1 TO naoofvoices 

430 clock (voice)=0 : nextnote(voice)=0 
440 NEXT voice 

450 finished=0 

450 REPEAT 

470 slowest=1000000 : sync=0 

480 FOR voice=1 TO noofvoices 


IF clock(voice)=slowest THEN SYNC=Synct&100 
ELSE IF Clock (voice)<slewest THEN slowest=clock (voice):sync=0 


IF clock(voice)-slowest THEN PROCsound (voice, sync) 


the 


User March). The theme in 
above program is rather banal, but 


it is necessary to verify your 
program works. 

Before moving on to more 
complex canons, we first present a 
procedure to synchronise music 
consisting of three separate voices. 
In program 3, PROCplaytwovoices 
is replaced with PROCharmonise 
which can organise three voices. It 
could be used to play more if we 
had further channels available. 
Each execution of the repeat loop 
іп this procedure picks out the 
channel or channels that have 
fallen behind and issues sound 
statements for these channels, 
synchronising them if appropriate. 
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Cumana drives 
BBC М 


icro best! 


CUMANA DRIVES + 
OWN POWER SUPPLY 
— BIG PLUS FOR 

BBC MICRO USERS 
... JUST FOR 
STARTERS 


The ‘ice on the cake’ is that, because the Cumana Drive has its 
own power supply, it can be used with many other Micros when 
connected via the appropriate cable. Cumana supply a Drive 
connecting cable which has a standard 34 way edge connector 
plus 34 way BBC connector in the same cable length. This allows 
the Cumana Drive to be connected to numerous makes of micro 
without the need to change connecting cable. And the Japanese 
manufactured disk drives are quiet and utterly dependable. 
CS50A Single sided 40 track TEAC drive in a cabinet 


with own power supply 100K £199 
CD50A 2 single sided 40 track TEAC drives in a cabinet 

with own power supply 200K £369 
CS50E Single sided 80 Track TEAC Drive with 

cabinet and own power supply 200K £265 
CD50E  2single sided 80 Track TEAC Drives in 

cabinet with own power supply 400K £495 
CS50F Double sided 80 Track TEAC Drive with 

cabinet and own power supply 400K £345 
CD50F  2double sided 80 Track TEAC Drives with 

cabinet and own power supply 800K £619 

2 drive Cable for BBC Micro £15 

2 drive Cable for BBC Micro plus TRS80, 

Video, Genie etc. £18 
UPGRADE KITS A— £90 


CUMANA LTD 


Unit 1, The Pines Trading Estate, Broad Street, 
GUILDFORD, Surrey. GU3 3BH. Tel: (0483) 503121. 
Telex: 859380 CUMANA. 


ACORN USER APRII 


Please add VAT to all prices 
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B page 22 
Program 3 will arrange and play 
a three voice round using the same 


data as before. 
One of the rarest forms. of canon 


is the crab, or canon in retrograde 
motion, because it is so difficult to 


write. There is no delay, ‘both 
themes enter simultaneously. The 
first voice plays the theme from the 
start and the second voice plays it 
backwards (figure 6). 

Bach's No 9 canon from The 
Musical Offering is a crab canon. It 
contains a theme with long 
duration notes followed by а 
counterpoint. The theme is played 


against the reverse of the 
counterpoint, followed by the 
counterpoint playing against the 
reverse of the theme (figure 7). 


Proaram 4 includes a procedure to 
generate arrays for a crab and 
includes data for Bach's. 

Іп mirror canons or canons іп 
contrary motion, the follower is 
derived from the leader by inverting 
the intervals in the leader. This 
means that when the leader 
ascends Ihe follower descends by 
exactly the same interval. A familiar 
tune that will work as a mirror 
canon is Good King Wenceslas. А 
time delay of half a bar is needed 
between the leader and the follower. 

We now look at canon No 4 from 
The Musical Offering. This is a 
three part arrangement, a variation 
of the Royal Theme - centre piece 
of the work — providing the upper 
voice (figure 8). The higher cancnic 
part enters first followed by its 


exact inversion half a bar later 
(delay — eight notes). 

In a mirror canon there is a 
common note about which the 


reflection occurs. In this case it is 
Eb (the third degree of the C minor 
scale - the key of the work). Thus C 
in: the leader becomes G in the 
follower апа місе versa. If all that is 
a bit technical, bear in mind that it 
is just a rule for deriving the first 
note of the follower. Once the first 
note of the follower is fixed we 
derive the remainder by inverting 
the intervals in the leader, The 
leader in this case starts as a 
descending sequence of tone, 
lone, semi-tone, tone (figure 9). 
The follower then begins in the 
octave below - an ascending 
sequence of tone, tone, semi-tone, 
tone and so оп. Program 5 
generates the arrays for the 
inverted part together with the data 
for the Royal Theme and the canon. 
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50 temoo=1 
50 PROCinitial:sed)) 
70 PROCer ab (1,2) 

80 PROChar mons ce (2) 
90 END 


'00 DEF FROCer ab {vorce,othervoice) 
710° LOCAL nt,n2 


790 ENDPROC 


1000 DATA 70.2" ,h.E^ boh. B* hy Ab. Вн, R gG „Һ„ЕЎ,Һ.Е РЕВЕ" b N D a 
ION DATA D'h.q.L п. В.а. б.а, С’, д. Р". ЕН, D^. h.t shie bM Gell e 8: е 
того DATA C'est .E'b.e.D'.e.E'b.e.F'.e,G'.e.n e.B'.e.Cc'* e.E^b аР > 
1020 PATA B'.e.A'h.e.D'.e.E'b.e.F^.e.G je.F'.e.E'b.e.D'.e.E'b.e.F'.e. 5 
‚рата A'D, B bee A b.e, G e. F' e. G^ e. A b. ҮВ?Буе ү”? e,D''n n h Se 
е.в. Вт, C7850" BE by т.Б?” Ает ED d 0 е Е N | 
1090 DATA F'*.m,D'".e.B^.e.D'*.e. C^". e. D raer E? bre, F> eE 54 1 de t в." 


eC 7.q.G^.q.E'b.q.C^.q 


Program 4. Procedure for crab 
canon with data for Bach. 
- Change program 1 


50 tempo-2 
50 PROCinitialise(1) 
70 PROCinitialise(2) 
80 PROCinvert (2,2, -6B8.165*tempo) 
90 PROCharmonise(3) 
100 END 


700 
710 LOCAL nt,nextl.n2, 
720 IF delay 0 THEN 


ELSE п2=0 


вто FOR nisnexti ТО noofnotes (voice) 


900 ENDPROC 


1000 DATA 22, C'".ng,E'"b.q, G^" 


1070 DATA C" 
1080 DATA 


Program 5. Mirror canon. 
Change program 1 


Figure 6. Crab canon 


I 
vo Pie t HOC | nna 


1 


Figure 7. Crab with counterpoint 


Figure 8. Three part canon 


720 ni5nootfnotestvoice) 

"зо FOR п2=1 TO nooftnotes (voice) 

"40 pitch (other voice.n2)=pitch(voice,nt) 

750 durationtother vorce,n2)sdurationtvoirce,nl) 
ао пізпі-і 

270 NEXT nz 

780 noofnotes Cather varce) -naotnotes (voice) 


DEF PROCinvert (voice, other voice, shift. delay) 
lastpitrchonl,lastpitchon2 


pitch (other voice, 1) 2255: duration tother voice, 1)=delay:n2=1 
:REM n2 counts notes in other voice. 


есім о! BEM n&xt1 is next note in voice. 
729 d ЕБ КЕМ to copy restsat start and find first note. 
5 pitchíivoicm,next1)2255 THEN 
n22n2*1:pitchtothervo е,п2)ш25%; 
Е Tun ы с маис се; EE 'vaice.nesti):nesti-nest 1+1 
770 п2=п2+1 
зо pitch (athervoice;n2)-pitch(voice.nexti)eshitt 
790 lastpi tchont=pitch (voice.next1) 
Soo lastpitchon2=pitch (athervaice.n2) 
810 duratiantothervoice.n2)-duration(voice,next1) 
820 nertl=nexti¢1 


нао п2=п2?+1 
850 nextinterval*-(pitch(voice,ni1)-lastpitchoni) 
850 IF pitch (voice.n1)=255 THEN Pitch (othervoice,n2)=255 
ELSE pitch (othervotce.n2)=lastpi tchon2+nextinterval г 
4 lastpitchoni«pitch(voice,n1):1astpitchon2-pitch (othervoice n2) 
870 duration (other voice.n2)=duration (voice ni) АГ; 
880 NEXT ni А? 
B90 noofnotestothervoice)-n2 


S.A" "b.a.B^.q,R.e.G'*.e.r^* 


1010 DATA E*'b,dq.D'^.e.D^'b,e,C' "e. B" 2 

1020 DATA E'*b.e.D'*.q ” oa 2a 
1030.DATA 4&6,R.5,C^" s. BDLS; Abs; BSF" e 

1040 DATA D'.s,E^b,e.C'.e.R.m G^. eL C^ Lu рі, шр: 

1050 DATA A, s. B. e. G^ de 2.8, D'. s. E* , > 
LOKO DREA : s€*,5,D’.5.E*b.s.D’ os. 


"SSSE* 8S. D^.5 
"bs. S.A" Db, s. $S.F'.Ss.E'b.s.D'.s. C" 


«ЧЕ °° дЕ’ "5а 
.е,Е’’,е 


Е”'Б.®.0”,в,СЄ'.в,В,з5.С',» 
+5,В”б,в,А”,в,А,в,,в 
4806,D'.e,E'b.e 


" ^ Ab fo 
m XE S "E 
ie o descending sequence of 
tone, tone, semi -tone tone.... 


The followev thus begins (in 
the octave below): 


Vie 


ie an ascending s емсе. ор 
tone, tone, semi- tone, tone .... 


Figure 9. Mirror canon 
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WATFORD ELECTRONICS 
33/35 CARDIFF ROAD, WATFORD,HERTS. Telephone 40588 ы» 


SPACE GAMES 
ALIEN DESTROYERS (32K) £7.95 


Sensational, high speed 'INVADERS' program with 
an abundance of features. This program has many 
unique extras e.g.; 'Battle Analysis' showing the 
number of each alien type shot down. 


ASTRO NAVIGATOR (32K) £6.95 


Navigate your way through a variety of treacherous 
caverns, inhabited by killer rockmites. There are 5 
Skill levels and the top 5 scores are ranked at the 
end. Excellent colour graphics and sound. 


ASTEROID BELT (16K/32K) 
£7.80 


A great new space game practically identical to the 
arcade original. An inspired piece of machine code 
programming producing one of the*mmost exciting 
games around. 


CROAKER (32K) £6.95 
People — HUH! Pity us poor Frogs! Trying to hop 
the logs over the rivers was difficult but now the 
motorways. Then come the Crocodiles and diving 
turtles. Survival becomes just impossible. Arcade 
type, machine code, excellent sound and graphics. 


GALACTIC COMMANDER (32K) 
£7.95 


Nine phase aptitude test for aspiring space vehicle 
commanders. The program presents a real chal- 
lenge and the use of machine code and hi-res 
graphics makes for beautifully smooth action. Great 
sound effects. 


HITCH-HICKER (32K) £5.95 


A great adventure game- Tests your skill and wits 
whilst trying to collect Б objects scattered round the 
universe. Directions can be found in the clues. 


LASER COMMAND (32K) £7.50 


Classic Defence of 6 Cities against attack from Alien 
planets plus random bombing raids from alien 
spacecraft. Super fast machine code arcade game 
with superb sound and graphics. 


MARTIANS £6.95 
Very. popular. Defend your planet against the 
descending Martians with your Force-Field but 
beware of. the. Destroyers who can annihilate you. 


| SPACEMAZE (32K) £6.95 


You have crash landed in the legendary labyrinth of 
Titan, inhabited by monsters known as 'FROOGS'. 
Find your way through to the ‘TRANSMAT' before 
being cornered and eaten. The game has 8 levels of 
skill and 3D colour graphics. 


SWOOP (32K) £6.95 
The new GALAXIANS IT'S HERE AT LAST! 
Galaxian style machine «code arcade game. 30 
screaming, homing, bomb-dropping, explosive 
egg-laying BIRDMEN, swooping down in ones and 
twos to destroy your laser:bases. The explosive 
eggs feature makes a normally difficult game into a 
challenge 'par excellence'. 


TIMETREK (32K) £7.50 


The ultimate 'real-time' Startrek, where indecision 
in the battle zone is your major enemy. 20 skill 
levels. Special features: PANIC BUTTON for once 
only space leap, New Klingon: fleet after 30 
Stardates and Torpedo sight control. 


OTHER GAMES 
ADVENTURE (16K/32K) £7.50 


All the excitement, intrigue and frustration of а 
mainframe adventure. Explore the tortuous forests, 
dark caverns and castle dungeons. Great skill and 
imagination are required to play this game. 
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ZOMBIES’ ISLAND (32K) £7.95 
Fight for survival on an island inhabited by hungry, 
dangerous cannibals. An excellent BASIC and 
MACHINE CODE program. 


CHARACTERS (16K/32K) £5.80 


Makes redefining of Invaders, Foreign Characters, 
Technical symbols, etc.'s character shapes simpler. 
Clumsy binary and hexadecimal notations are not 
req. anymore. 


CHESS (32K) £9:95 
An excellent machine code program with superb 
Mode 1, colour graphics. 6 levels, play black or 
white, illegal moves rejected, “еп passant', castling, 
take-back of moves and display of player's 
cumulative move-time. 


COWBOY SHOOTOUT (32K) 
£6.50 


Full feature, 2 Player, cowboy shooting game. Hide 
behind the cactus plants and moving chuck wagons 
until they are shot away. Shoot your opponent and 
avoid getting hit yourself. 


ELDORADO GOLD (32K) £6.50 


Legend has it that old Bill McCusky, who met a 
sudden death, had built up a vast treasure 
somewhere in the nearby territory. Can you end up 
rich where many have failed? 


FOOTER (32K) £6.95 
Another high resolution graphics game from the 
author of our Galactic Commander. A 2 player 
game in which each player has to use his football 
skills to try to out-run, out-dribble and finally score 
against his opponent. A serious contender to 
‘MATCH OF THE DAY’. 


LOGO II £9.95 


This language is now very popular in American 
schools as it is an ideal educational program. It can 
graphically demonstrate the ideas of defined 
procedures, sub-routines, loops and even recursive 
programming. Gives excellent intro to LOGO 
language for young and old alike. 


MUNCHYMAN (16K/32K) £6.95 


Colourful and highly entertaining version of the 
popular arcade game. Munch your way to high 
score before the 'MUNCHERS' devour you. 


REVERSI (16K/32K) £7.80 
A sophisticated multi-option game. Play against the 
computer or another. player or even watch the 
computer play itself. 5 skill levels allows any player 
to enjoy the game without continually winning (or 
losing). 


ROULETTE (16K/32K) £5:95 


All the fun of the Casino in your own home. This is 
а beautifully presented game for up to 6 players. 
The odds are calculated according to the official 
rules. 


SNAKE (32K) £7.80 


An arcade type game. Gives hours of fun. One of 
the best games available for this machine. Try it for 
yourself. 


APPLICATIONS 
CONSTELLATION(32K) £6.50 


The great Bear! The Southern Cross! The Horned 
Goat! See the night sky gloriously depicted in hi-res 
graphics. Constellation has been adapted and 
enhanced from our successful ATOM program. 


DISASSEMBLER (16K/32K) 
£6.95 


Relocatable. disassembler program.. Lists object 
code and Assembler mnemonics from and to any 
specified addresses. The listing can be stopped and 
restarted. Page mode option and output to a printer 
are available. ASCII symbols may be output if 
required. The Assembler code may be stored and 
modified and the program re-assembled. 


MAIL ORDER AND RETAIL SHOP. TRADE AND EXPORT INQUIRIES WELCOME. 
GOVERNMENT AND EDUCATIONAL ESTABLISHMENTS OFFICIAL ORDERS ACCEPTED 
Carriage: unless stated otherwise, please add min. 50р to all cash orders 

APPLICABLE TO UK CUSTOMERS ONLY. ALL.PRICES EXCLUSIVE OF VAT. 
PLEASE ADD 1596 VAT TO THE TOTAL COST INCLUDING POSTAGE. SHOP 
HOURS: 9.00am TO 5.00pm MONDAY TO SATURDAY. AMPLE FREE CAR PARKING. 
ACCESS ORDERS: Simply telephone through your order on Watford 50234/40589. 


| FILER 


£8.95 
A powerful file handling program for BBC. FILER 
allows the user to build up, manipulate, store and 
retrieve data on the BBC. A very powerful 
package indeed. 


WORDWISE 
Special offer only £35.00 


Without doubt the most sophisticated piece of 
Software yet written for BBC Micro. Wordwise 
contains all the usual word processing features. 
The more complex facilities such as search and 
replace or file handling commands are menu 
driven so that even a beginner can understand 
how to operate them. 

Wordwise will work with whatever filing system 
is currently implemented. Supplied with full 
instructions and manual. 


EDUCATION 


JUNIOR MATHS PACK (32K) 
£6.95 


Makes learning fun for 5-11 year olds. This 
package consists of 3 programs (menu driven) 
that increase in difficulty as your child becomes 
competent. A very good supplement to standard 
educational methods. 


WHERE? £6.95 
Do you know ‘WHERE?’ you are? This well 
written program, using high resolution graphics 
offers timed tests on the geography of. Great 
Britain. 


WORLD GEOGRAPHY (32K) 
£6.95 | 


Beautifully drawn Hi-Res colour map of the world | 
illustrates and aids this graded series of tests on | 
capital cities and populations of the world. 


Acorn ATOM 
UTILITY ROM 


WEROM is. Watford Electronic's own most | 
sophisticated but easy to use 4K ROM based on 
BASIC extension for Acorn ATOM. Plugs straight | 
into the utility socket in an ATOM with floating 
point. The special features are: 

High Speed Tape Interface - Memory Dump, | 
Modify Machine code  breakpoints — BASIC | 
Error Trapping — READ, DATA and RESTORE— 
Full BASIC Keyboard Scanner (BBC like)— 
FULL Disassembler — AUTO Line Numbering — 
PLUS: CHAIN, Cursor Movement, Loop Abort- 
ing— Easily Extendible further. Supplied 
complete with instructions. £9.95 |. 


30 Programs — BBC Micro £ 4:95 
30 Hour BASIC (BBC Micro) £ 6.00 
6502 Application Book £10.25 
6502 Assembly Lang. Programming 

£12.50 
6502 Assembly Lang. Subroutines £11.80 | 


BOOKS | 


6502 Software Désign £10.50 j 
ACORN.ATOM Magic Book Е 5.50 

Advanced 6502 Interfacing £10.95 | 
ALP for the BBC Micro £.8.95 | 


BASIC Programming on BBC Micro ! 
£ 6.90 


ВВС Micro Revealed £ 7.95 | 
Discover FORTH — Osborne £11.25 
FORTH Programming (Sams) £12.50 


Getting Acquainted/Acorn АТОМ Ғ 7.95 
Intro to Micro Beginners Book (3 Ed) 


£ 9.90 
Let your BBC teach you to program 

£ 6.45 | 
Micros in the Classroom £ 4.90 | 


Practical Prog. for BBC & АТОМ Е 5.95 
Programming the 6502 £11.20 
Mastering VISICALC (Sybex) £11.95 
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What do you do if 
your BBC Micro goes 
wrong? 


If you value your BBC Micro and your money you 
can now purchase extra one and two year full 
guarantees direct from us or via most Acorn 
dealers. 


If your Micro is still under warranty, just fill in the 
expiry date on the coupon* and the guarantee will 
start from that date. 


We carry a full stock of parts and should your 
computer malfunction we will repair it within five 
days of receipt. 


A full one year guarantee costs just £18.40 
And a full two year guarantee costs just £27.60 


If your Micro is already faulty, and out of 
guarantee, we will repair it on receipt and issue a 
full years guarantee for £29.90 or a full two years 
guarantee for £39.10. Please state fault when 
sending micro. 


(‘= For you and your BBC Micro's peace 
of mind send the coupon today 


% Please tick service required. Warranty Expiry” E 
E ГІ enclose £18.40 for a full 1 years guarantee Date / /83 E 
g С | enclose £27.60 for a full 2 years guarantee If applicable & 


О I enclose £29.90 for an immediate repair and a full 1 years guarantee 
% О I enclose £39.10 for an immediate repair and a ІШІ 2 years guarantee 
% Surname Access Card No 
B initials Make/Model 
Ш Address ӘӨПа! BIO. ooa epi SR н Гура 
Send remittance to: 
Cambridge Processor Services, 


El 
"Eu telephone your access card number | 25 Parsonage Street, Dept. A 
to Madingley 210212 Cambridge CB5 8DN. 


This offer applies to mainland UK only 
This guarantee does not apply to major damage caused by abuse. 
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E" 


EN мш. 
HOW FAST CAN A DISC DRIVE? 


When our friendly Editor enquired 
whether | would review a pair of disc 
drives, | eagerly accepted - with the 
proviso that | could produce it in my 
usual style, of including routines 
which readers could develop. The 
discs were from Cumana, and | 
already use their single, 40-track 
drives. 


First a session on jargon. There 
are two main types of disc drives: 
hard discs and floppy discs. Hard 
discs are faster and store more 
data than floppies. They аге 
important to business users, but 
expensive. Floppy discs are usually 
the domain of the dedicated 
amateur, education апа small 
businesses. Floppy discs and their 
drives come in two sizes: 5%” discs 
(mini-floppies), and 8” (standard 
floppies). Most readers will meet 
the mini floppy variety, which are 
the subject of this article. Cumana 
provide drives in six configurations 
as shown in table 1. 

Twin units are simply two single 
drives in one case. Single-side 
drives will only read from the 
underside (opposite the label) of 
the disc, while double-sided drives 
will read from both sides. The 40- 
track drives can store half as much 
data per side as 80-track drives. 

The storage which a set of drives 
can access will vary depending on 
the three parameters: single or twin 
drives, single or double sided, and 
40 or 80 track. Table 1 shows the 
amount of storage for each type as 
well as the price of Cumana's 
products at the time of writing 
(without VAT). Cumana drives are 
independent of the BBC micro for 
power — unlike the ones sold by the 


Single unit, single side, 40 track 
Twin unit, double side, 40 track 
Single unit, single side, 80 track 
Twin unit, single side, 80 track 
Single unit, double side, 80 track 
Twin unit, double side, 80 track 


£199 
£369 
£265 
£495 
£345 
£619 


Joe Telford follows up 
his article in 
January’s issue with 
a review of Cumana’s 
disc drives. He also 
establishes a set of 
bench tests 


BBC. They are made by Teac in 
Japan. 

In addition to the drives shown 
above, Cumana sell a ‘drive to BBC’ 
ribbon cable at £15. However, 
before buying discs, you must have 
a model B with the DFS upgrade 
(about £110). 


О. arrival, the drives lifted out of 
their packaging easily, and when 
shaken did not rattle (the first 
benchtest?). In addition to the drive 
unit, there was a connection lead, 
fitted with the correct BBC micro 
connector at one end and PCB 
connectors at the other. The 
warranty sheet and a sheet of 
instructions were included but no 
disc manual, or formatting disc. 
Both these items are vital for using 
discs. Cumana were unable to 
supply discs and manuals, but are 
writing their own manual апа 
producing a disc containing a 
formatting program. Acorn sell 
copies of the manual and format 
disc (which come with BBC disc 
drives free of charge) for £30. 

The casing of the Cumana unit 
matched the BBC micro's, as did 
the stippled finish. Two screws had 
to be removed from the casing to 
allow the lead to be connected at 
the drive end. This was simply a 
matter of pushing the connector 
firmly into place as per instructions. 


100k 
200k 
200k 
400k 
400k 
800k 


( 25 pages of A4 approx) 
( 50 pages of A4 approx) 
( 50 pages of A4 approx) 
(100 pages of A4 approx) 
(100 pages of A4 approx) 
(200 pages of A4 approx) 


Table 1. Configuration and costs of Cumana disc drives 
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Unlike my original unit, no 
adjustment to the switches оп 
either drive’s circuit board was 


required. Nor was there any need 
to fit or alter a white terminating 
resistor block. On my 40-track 
drives, these tasks had taken some 
thinking through, though it would 
appear that the present drives are 
completely set up. Once the cover 
was replaced, a mains plug had to 
be fitted and the unit was ready for 
operation. 

To test the unit in the same 
conditions as my older drives, it was 
pressed into daily service producing 
programs for the МЕР primary 
software packages. This meant the 
unit was often working for over 
eight hours a day. | 


Бесе is the process of 
providing a set of standard tests to 
enable comparisons to be made 
between the performances of 
different devices. In our case we 
aim to compare disc drives, and 
suitable benchtests might be those 
which enable the comparison of 
speed of access and integrity of 
data transfer. 

Benchtests о! access time 
depend upon two main variables, 
the actual drive in use and the 
micro's software. In the case of the 
BBC micro this is the DFS software. 
There are a number of variations of 
the disc filing system (DFS) among 
our readers, varying from DFS 0.90, 
(the earliest system on general 
release) through DFS 0.97 and 0.9A, 
up to DFS 09Е which is the latest 
recorded version (Jan 83) To 
thoroughly test the two discs, 
benchtests were carried out three 
times, using combinations о! 
DFS0.97, DFS0.9A, DFSO.9E, 051.00 
081.20, Basic V1, and Basic V2. 

When considering X suitable 
benchmarks, we can separate them 
into two types: access times for 
saving - loading programs, and 
times for accessing data files in 
various ways ie, creating, writing 
and reading. 


Fia. consider benchmarks for 
page 30 
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GEMIN 


t can do a powerful job for yo 


SPECIAL LIMITED 
OFFER 


Buy just any two programs at £19.95 
is and take one at £19.95 


FREE! 


CASH BOOK ACCOUNTS 
PROGRAM FOR 
BBC МІСКО . . .£95.00 


One of the most innovative business 
programs on the market. Most serious 
accountancy packages are written and 

coded by professional and competent 

programmers. The Gemini Cashbook Accounting 
program was written by practising Chartered Accountants and 
coded by professional and competent programmers. This is a 
fundamental difference. 

This practical program is simple to use and will replace your 
manual cash and bank records and by giving you instant 
management information, it may even put your accountant out 
of job! 

With exceptionally exhaustive user documentation, full 
technical back up and product update policy this program will 
increase the efficiency and profitability of your business. Take a 
look at the information this program will provide. 

* summary of VAT information to enable you to complete your 
VAT returns 

ж cumt lative receipts and payments report analysed over the 
standard profit and loss and balance sheet heading. 

* option for departmental analysis of sales and purchases 

* print out of all transactions 

* journal routine for entering transfers between accounts and 
year end adjustment for debtors, creditors etc. 

* year end trial balance 

* profit and loss account and balance sheet. 

These statements can be produced at what ever interval 
you require e.g. monthly, quarterly or annually. 


Coming soon:- Integrated Sales + Purchase Ledgers 


*. .. the systems worked immaculately 
when tested...” 


"Mailist is a very professional piece of software . . ." 
(Which Micro & Software Review Feb 83) 


Here's a range of software for the independent 
businessman that's designed to hamess the power of your 
micro to deliver the vital information you need in all key areas 
of your business. A breakthrough on both price and 
performance, each program is fully tested and comes with all 
the documentation back up you need. 


"Gemini's range of software is in the vanguard of 
the releases for 'serious' micro users . . ." 


(Which Micro and Software Review) 


SPREADSHEET ANALYSIS 
BEEBCALC £19.95 
DRAGONCALC £19.95 


FOR BBC AND DRAGON 32. Spreadsheet 
processors have proved to be important 
tools for using micros in business, scientific 
and domestic financial applications. 
Without any programming knowledge at all, you тау:- 
* Set up a computerised spreadsheet, with chosen row and column names. 
* Specify formulae relating any row or column to any other 
* Enter your source data and have the results calculated. 
* Save the results on tape (or disk — BBC) for later reloading and manipulation. 
* Print the tabulated results in an elegant report format. 
* Experienced users may access saved files and write their own reporting or 
graphics presentation programs for the results. 
Some typical applications:— 
* Small business accounting applications, e.g. profit and loss statements and 
cashflow projections, break-even analyses etc. 
ж Investment project appraisal — anything from double glazing to oil rigs! 
* Comparing rent/lease/buy options 
* Processing the results of scientific experiments or field studies 
* Engineering calculation models 
* |n fact, anything that involves repeated re-calculation of results presented in 
tabular or spreadsheet format. 


Atan 400 
800 or 


wero 
model 
А or B 39K 


o как т uí 


15 NEW 


CE SOFTWARE 


ur business at petty cash prices. 


INVOICES AND STATEMENTS . . . £19.95 
|! Compatible with most micros. See table. Ideal for the small 
business. A complete suite of programs together with 
generated customer file for producing crisp and efficient 
business invoices and monthly statements on your line printer. All 
calculations include VAT automatically, and the program allows your 
own messages on the form produced. This program gives you superb 
presentation and saves time on one of the most tedious tasks in the 
office. 


COMMERCIAL ACCOUNTS. . . £19.95 

Compatible with most micros. See table. A gem of a 

program, all for cassette, with the following features:— Daily 

Journal. Credit Sales. Cash Sales. Credit Purchases. Purchases 

) - other. Sales Ledger. Purchase Ledger. Bank Account. Year to date 

| summary. A fully interactive program suitable for all businesses. Files 

| can be saved and loaded and totals from one file carried forward to 
another on cassette. Particularly useful from a cash flow point of view, 
with an immediate accessibility to totals for debtors and creditors. Bank 
totally supported with entries for cheque numbers, credits and, of 
course, running balance. 


MAILING LIST. . . £19.95 

Compatible with most micros. See table. A superb 

dedicated database to allow for manipulations of names 

and addresses and other data. Gemini's unique ‘searchkey’ 
system gives you a further ten 'user-defined parameters' to make your 
own selections. Features include the facility to find a name or detail 
when only part of the detail is known, it will print labels in a variety of 
user specified formats. 


DATABASE . . . £19.95 

Compatible with most micros. See table. The program that 

everyone needs, the most valuable and versatile in your 

collection. Facilities include sort search, list print if required. 
Can be used in place of any card index application; once purchased 
you can write your own dedicated database to suit your particular 
needs with a limitless number of entries on separate cassettes. 


STOCK CONTROL... £19.95 

Compatible with most micros. See table. Dedicated 
software with all that's necessary to keep control of stock. 
) This program will take the tedium out of stock control and 
save time and money. Routines include stock set up, user reference 
number, minimum stock level, financial summary, line print records, 
quick stock summary, add stock, delete/change record and more. 


HOME ACCOUNTS. . . £19.95 

Compatible with most micros. See table. Runs a complete 
home finance package for you with every facility necessary 
for keeping a track of regular and other expenses, bank 
account mortgage, H.P. etc. This program also allows you to plot 
graphically by Listograms your monthly outgoings. 


A B WORD PROCESSOR. . . £19.95 
1 Compatible with most micros. See table. This program 

C D features routines found in much larger and more expensive 

packages with a typical word length of 5-6 letters it allows 

for around 1000 words in memory at one time. Ideal for the user who 
requires a simple program to write letters on his computer. Features 
include, block delete, block insert, search and replace, edit text, display 
text and more. 


Dealer/Trade enquiries invited — generous trade discounts for quantity 


Special ACCESS card instant sales hotline 


for GUARANTEED despatch within 24 hours 


... 


Tel: 03952-5165 


94 hr Ansaphone Service. 


All enquiries other than credit card sales to 03959-5839 
Gemini. Functional Software Specialists. 9, Salterton Road, Exmouth, Devon. 
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Tick the box for Program you require. Prices include V.A.T. and Package and Postage. 
Please supply the following cassette software. 


Database £1995[] ZX81 16K Database . £9.95 | 
Stock Control £19.95 0 BBC Cash BOOK «xor tape £95.00 O 
Mailing List RCM Ter 244 6199511 BBC Disks — other titles £23.95 O 
Invoices and Statements .. £19.95 0 Osbome Disk Database M Dn dB 
Commercial Accounts ^. 5199511 Word processor £19.95 0 
Home Accounts STE 9 b) М оъ, ure ЗИ Нырты Ет NT £19.95 O 
Dragoncalc ........... . £19950 
МЕНИ Р 2 o e MIR CRUS Sires = L 
Address 
Machine Type. =e Memory Size. = 


| enclose 
Make cheques and postal orders payable to Gemini Marketing Ltd. 
Diners Card Number 


өре. BY 


Gemini. Functional Software Specialists, 9 Salterton Road, Exmouth, Devon EX8 206 
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1 REM Benchmark 1a 
5 Р, °ВМІА" 
10 TIME=6 
20 *SAUE"BMIRA" 2008 4400 
38 PRINT TIME 
48 END 


*SAVEing 


Program 1. Benchtest 1a 


10%КЕҮ9 P.'BM1B':TIMEsQ:P,.TIME! 
MSRUE*BMIB''MP.TIME'M 


Program 2. Benchtest 1b 


10*КЕҮВ Р."ВМ1С“:ТІМЕзб:Р.ТІМЕ! 
M: *SPOOL*BM1C*!MLIST! 
M*SPOOL'MP.TIME'!M 


Program 3. Benchtest 1c 


1 REM benchmark 20: 


*LOADing Memory 
9 Р. "ВМ2а" 
10 TIME=@: PRINTTIME 
20 *LOAD"BMiA® 
38 PRINTTIME 
“0 END 


Program 4. Benchtest 2a 


l8*KEY7 Р. "ВМ2В":ТІМЕ=0:Р, ТІМЕ! 
MLORD*BMIB''MP.TIME'!M 


Program 5. Benchtest 2b 


*EXEC'BMiC''MP.TIME!M 


Program 6. Benchtest 2c 
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10¥KEY6 Р. "BM2C":TIME=0:P. TIME: 


accessing program files. 
Benchmark 1a: SAVEing memory 
examines the time taken to save an 
amount of memory to disc. 
*SAVEing is normally done to save 
machine language programs ог 
Screen memory and a suitable 
program is shown as program 1. 
This will *SAVE &2400 bytes of 
memory to disc (9k) of memory. 


If we replace line 20 with: 
20 *SAVE"BM1A" 2000 3400 


we can *SAVE 5k of memory. It is 
important to perform each benchtest 
with two separate amounts о! 
memory, because we can apply 
some simple maths to find out two 
useful pieces of information about 
our discs, the save load timings per 
k of memory (or per record) and the 
time overhead involved before 
transfer can begin (this process will 
be explained in the next section). | 
decided to compare results based 
on 5k and 9k of memory because | 
had two programs of exactly those 
lengths. 

Benchmark 1b was designed to 
test saving Basic programs 
(program 2). It is loaded as a Basic 
program and run and uses function 
key 9. Once this is done, the user 
loads a second basic program 
which is saved by pressing f9. The 
time to save this second program is 
the benchmark 1b. 

Benchmark 1c is for *SPOOLing 
Basic programs and is also loaded 
as a Basic program. On running, it 
allocates function key 8. The user 
may then load a further Basic 
program. The time to *SPOOL this 
second program is benchmark 1с. 
Again this benchtest is run with 5k 
and 9k programs. 

With *SPOOLing however, bench- 
marks depend upon yet another 
factor. This is because programs in 
memory are tokenised, so that 
reserved words are found as single 
bytes and also some numbers eg 
those in GOTO statements are 
found to have special encoded 
formats (User Guide, p483). During 
*SPOOLing a Basic program, the 
tokens and encoded numbers must 
be converted to ASCII, which is 
performed by the LIST command. 
The length of time for *SPOOLing 
thus depends upon frequency and 
expanded length of the tokenised 
keywords. In addition, because 
listing is effectively printing, the 
*SPOOL benchtest will be further 
slowed. 


The second set of benchtests 
allows users to compare retrieval 
rates for programs, in their three 
forms: memory, Basic programs, 
and EXECuable programs. 

Benchtest 2a uses program 4 
and tests *LOADing memory. It 
*LOADS the section of memory 
*SAVEd in Benchtest 1a. 

Benchtest 2b: LOADing Basic 
programs. Program 5 is loaded, 
then run. It allocates itself to 
function key 7. Pressing 17 will 
reload the Basic program saved in 
Benchtest 1b, and the time taken to 
do this is Benchmark 2b. 

Benchtest 2c tests *EXECing 
Basic programs. It is based on 
program 6 which is loaded and run. 
It allocates itself to function key 6. 
Pressing f6 will EXEC the ASCII 
version of the Basic program 
*SPOOLed in Benchtest 1c. The 
time taken to do this is Benchmark 
2c. As with benchtest 1c, this 
involves screen listing, as well as 
tokenising. This means we would 
expect it to run relatively slowly in 
comparison with 2a and 2b. 


Т ѕесопа таіп агеа їо ехатіпе 
is that of data transfer їо and from 
files. Data files on the BBC micro 
may Бе sequential (serial) or 
random (direct) access. Serial files 
are encountered by users, as they 
are relatively easy to use, although 
access files are more flexible. 

Benchtest 3a: writing to a serial 
file. Load and run program 7 to 
create the string R$ which is 254 
bytes long. This will transfer to disc 
as 256 bytes, as each string is 
prefixed with a byte indicating it is 
a string, and a byte indicating the 
length of the string. In these 
datafile benchtests we will work to 
one record per sector (256 bytes). 
Line 40 creates the data file, and 
lines 50 to 70 write 100 records to 
the file. Line 80 closes the file, and 
completes the  benchtest. The 
program can be rerun with line 50 
altered to give 20 records, so we 
can again calculate overheads and 
transfer time per record. 

Benchtest 3b: Writing records 
to a random access file. Program 8 
does not create the environment of 
its data file. This can be done 
previously by either creating a 
serial file of the appropriate size, or 
by  *SAVEing an appropriate 
amount of memory, with a suitable 
filename. This benchtest simply 
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writes 100 records to that already 
created file. Each record may have 
a maximum length of 255 bytes. 
The program up to line 100 is 
similar to program 7, except that 
line 60 contains a reference to 
procedure ‘putstring’ defind in lines 
110 to 170. It takes any string sent 
to it plus a start point in the file, 
and puts bytes from the string into 
the file sequentially from the start 
point. The value of using such a 
procedure 'putstring' defined in lines 
usable in applications programs 
and so gives a more realistic 
benchmark. 

Line 50 can be altered to write 
20 records, and the two 
benchmarks used to determine 
overheads and transfer time per 
record. Notice line 40 is an 
OPENIN command which is 
necessary in Version 1 of Basic. 
OPENOUT you will remember, 
initially destroys the named file. 

Benchtest 4a: reading from a 
serial file. Program 9 reads 100 
records from a previously created 
file (you could use a file created 
with program 7), and closes the file. 
if users create files which will fit into 
memory, then serial input may be 
used to improve access times - 
once the file is in core! 

Benchtest 4b: reading from a 
random access file uses program 
10 and is the last of the access 
time tests. ІІ reads 100 records 
from a random access datafile. It is 
similar to the previous program 
except we replace INPUT# with the 
function of line 50. This function is 
defined after line 1100. The 
function has the start position in 
the fle of the required string passed 
to it, as well as the length of the 
string. The function gets bytes from 
the file of the required string passed 
position, and assembles them into 
a string, which it returns to the main 
body of the program. Users may 


find this function useful when 
accessing their own random 
access files. 


As | have already mentioned, 
users can perform each benchtest 
with two different amounts of data 
or program to transfer. It would 
then be possible to compare 
results and to develop two formulae 
which model the disc access time. 
For 9k: 


disc overhead +9 x time per k = time 
for9 k 
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and for 5k: 


disc overhead + 5 x time per k = 
time for 5k 


Representing this symbolically we 
get 


D+9k=T1 
D + 5k=T2 


Therefore: 
АК-Т1-Т2 


апа 


К = (T1 - Т2)/4 (Time per К less disc 
overheads.) 


From this we can say 
D + 5(T1 - T2)/4 = T2 
and so 
D = T2 - 5(T1 - T2)/4 
or 


D = (9T2 - 5T1)/4 (Disc overhead 
time.) 


Similarly we can produce results for 
the time taken to write or read a 
record. 

Transfer time per k is quite 
understandable, but the term disc 
overhead is not as easily followed. 

Disc overhead refers to that part 
of the access time which is devoted 
to bringing the discs up to speed 
and finding the part of the disc 
allocated to the program to be 
loaded or saved. 

The benchtest results following 
are all based on two different 
program or file lengths and using 
the above formulae the overheads 
and time per k are given. 


Te produce comparable results 
over the whole group of benchtests, 
the program was saved, and each 
file was written to a newly formatted 
disc. Thus the benchmarks are 
timings based on writing information 
to the beginning of a disc. Users 
may wish to compare these times 
with access to the middle tracks or 
final tracks. 

There was also a problem in 
timing the benchtests, as over 10 
repeats of any one benchtest the 
final time varied by 0.25 from the 
value entered into the tables. This 
means there is a small error in 
some calculations. A real time 
clock which could be connected to 
the BBC micro, and not be affected 
by disc access would be a boon to 
benchtesters. 

The benchmarks in tables 2, 3, 
and 4 should allow users to make 


0 BS=B$+CHR$ (BGETHFile) 


HINTS & TIPS 


PRINT"BM3AQ" 
RS=STRINGS$ (254, °7") 
30 TIME=@:PRINTTIME 

40 Ғі1е= ОРЕМОЦТ "ВМЗА" 
580 FOR XX*1 TO 180 

óð PRINTMWFile,R$ 

78 NEXT 

CLOSE#File 
PRINTTIME 


Program 7. Benchtest 3a 


PRINT"“BMZp* 
R$="3"+STRING$ (254, "B*) 
TIME=@: PRINTTIME 
FilezOPENIN('BM3A*) 

FOR Y%=@8 TO 99 
PROC_Putstring( ; YX*2 

MET S(R$,YZx*256) 
CLOSEWFile 

PRINTTIME 

END 

DEFPROC_putstring(as, start) 
LOCAL XX 

PTRHFile® = start 

FORX%=1 TO LEN(A$) 
BPUTHFile.ASC(MIDS$ (АФ, X, 10) 
NEXT | 
ENDPROC 


Program 8. Benchtest 3b 


PRINT"BM4AQ* 
TIME=@:PRINTTIME 
38 Fil@=OPENIN'BM3ZQ* 
FOR X%=1 TO 100 
50 INPUTMFile,R$ 
NEXT 

78 CLOSEMFile 
PRINTTIME 


Program 9. Benchtest 4a 


PRINT*BM4B* 
R$z-'3'«STRING$(254,*B*) 
ТІМЕ=0: PRINTTIME 

File=OPENUP (*BM3Q") 

FOR Y%=@ TO 99 
R$=FN_getstring ‹ 2 2 
сел 8(У%%256,255) 
CLOSEMWf ile 

PRINTTIME 

END 

DEFFN_getstring(start, length) 
LOCAL X%, B$ 

PTRWfile = start 
B$-'*:FORXXs1 TO length 


NEXT 
-B$ 


Program 10. Benchtest 4b 
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80 track 
Wabash 


40 track 
Wabash 
Accutrack 
‘Nashua 
Maxell 
Control Data 
Inmac 


Nashua 


Table 5. Types of discs used 


comparisons between the two types 
of drive tested,as well as between 
variations of the BBC  micro's 
operating system. 


A range of discs were used with 
both types of drive, although | tried 
to match 80-track discs with the 80- 
track drive (rather than double 
density discs, which аге also 
available). Table 15 shows a list of 
discs which were used with the two 
drives. All the discs have worked 
without failing, for up to six months, 
although | tend to use Wabash or 
Nashua regularly, and my oldest 
disc is from Inmac. 


DM what do | like about the 
drives? 


€ Reliability, particularly after six 
months, hard use of the 40-track 
versions. 

€ Quietness of operation. The 80- 
track versions were particularly 
silent. 

€ Construction of the entry doors, 
with marked door locks. 

€ Facility to acccept auto boot on 
power on (more of an Apple 
standard). 


However, what else do | dislike? 


€ Casing vents could let liquids, 
such as coffee, enter. 

€ The on/off switches were rather 
small and could be a source of 
trouble. 

€ Some drives (not Cumana) allow 
40 to 80 track switching, which 
would be very useful. 

Ф Although neat and well packaged, 
the drives are. bulky, particularly 
for home use. 


All in all a rather useful selection of 
disc drives, although | think disc 
usage is so important that the costs 
such as coffee, enter. 

Next month: Our normal H&T formal 
with a selection of applications for 
functions and procedures. 
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Benchtest Description 


5k 
or 20 


records 


9k 


04 100 
records time 


*SAVE memory 
SAVE Basic program 
*SPOOL Basic program 


*LOAD memory 
LOAD Basic program 
*EXEC Basic Program 


Disc Time per 
overhead kor per 
record 


All records use 256 bytes of disc space. 
Benchtest 3a is used to create files for use in random access. 


PRINT# a serial file 6.1 
BPUT# using PITR# 57.1 


INPUT- serially 5.3 
BGET# using PTR# 37.5 


25.3 
281.2 


23.4 
183.5 


0.24 
2.81 


0.23 
1.83 


Table 2. Benchmarks for 80-track Cumana drives. BBC micro with 
DFS 0.9E, OS1.2, Basic V2 


‘Benchtest Description 


la 


5k 
or 20 


records 


9k 


or 100 
records time 


Disc Time per 
overhead kor per 
record 


*SAVE memory 
SAVE Basic program 
*SPOOL Basic program 


*LOAD memory E 
LOAD Basic program 1:5 
*EXEC Basic program 12.4 


1.2 
1:2 


All records up 256 bytes of disc space. 
Benchtest 3a is used to create files for use in random access. 


PRINT# a serial file 6.0 
BPUT# using PTR# 56.8 


INPUT# serially 5.3 
BGET# using PTR# 37.3 


25.2 
281.1 


23.6 
182.6 


1.2 0.24 
0.8 2.8 


0.8 0.23 
1.0 1.82 


Table 3. Benchmarks for 40-track Cumanas. BBC micro with DFS O.9E, 


051.2, Basic V2 


СНМ 


Benchtest Description 


1a 
1b 
1c 


2a 


2b 
2c 


3a 
3b 


4a 
4b 


5k 


or 20 
records 


*SAVE memory 1.8 
SAVE Basic program 1:7 
*SPOOL Basic program 12.8 


*LOAD memory 1:27 
LOAD Basic program Ta 
*EXEC Basic program 12.2 


9k 


or 100 
records time 


Disc Time per 
overhead kor per 
record 


All records use 256 bytes of disc space. 
Benchtest 3a is used to create files for use in random access. 


PRINT a serial file 5.9 
BPUT# using PTR# 57.0 


INPUT# serially 5.5 
BGET# using PTR# 37.4 


The accuracy of these figures is open to question because of problems using the BBC clock. 


Table 4. Benchmarks for 40-track Cumanas. 


0.97/9A, 0S1.0, Basic V1 


BBC micro with DFS 
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MYSTERIOUS 


- ADVENTURES 


Join the growing band 
of Adventurers who 
are enjoying. these 
absorbing and stimu- 
lating programs. Step 
into another world of 
Fantasy, Magic, Mys- 
tery and Sorcery. Only 
your wits and cunning 
can ensure success in 
these scenarios! 


THE GOLDEN BATON — Venture into a strange province of 
Sorcery and Evil Magic to recover the Golden Baton, a 
priceless artifact whose powers are said to bring great Health 
and Prosperity to the Land. 

THE TIME MACHINE — As a Newspaper reporter you are 
sent to investigate the eccentric professor who lives in the old 
house on the Moors. What is his secret and why is his house 
now deserted? 

ARROW OF DEATH (Pt. 1) — A blight has fallen on your 
homelands, the Baton has become tarnished апа now radi- 
ates a malevolent aura of Evil. Your mission is clear — trace 
the source of this Evil and destroy. . . or be destroyed. This is 
the first part of an Epic Adventure although each part can be 
played as a stand alone scenario. 

ARROW OF DEATH (Pt. 2) — You now have the means to 
destroy your enemy... but you are far from home and this 
land is strange to you. Can you cope with the deadly perils 
which approach you and have you the strength to see your 
mission through to the final conflict? 

ESCAPE FROM PULSAR 7 — Alone on a gigantic Space- 
Freighter... The rest of your crew have died horribly at the 
hands. of a mutated Zoo-Specimen. Your only chance of 
escape is to reach the Frail Shuttlecraft. But the lurking 
Monster is hungry and you are the only food it has left 


MPUTER M 
s "dL d 


6. 


p. 


d 


10. 


ODELS A & B" 


E “ 


€ WRITTEN IN 
ULTRA-FAST 
MACHINE CODE. 


@ SAVE GAME 
FEATURE. 


Ө SPLIT SCREEN 
DISPLAY. 


CIRCUS — Your Car has run out of Petrol on a lonely road 
miles from habitation. As you trudge relunctantly down the 
road in search of help you are suddenly confronted by an 
amazing sight... in a nearby field is a Huge Circus tent! But 
this is no ordinary Circus as you will soon discover. 
FEASIBILITY EXPERIMENT — Far across the gulfs of time 
and space, a dying race of super-intelligent beings search the 
Universe for a Hero to save their existence... At length their 
thoughts turn to planet Earth. You are chosen to be their 
saviour in a bizarre scenario where death is a mere thought 
away 

THE WIZARD OF AKYRZ — You are in the Royal Palace. 
The King beseeches you to rescue his daughter from the evil 
wizard. If you succeed your reward will be priceless. . . failure 
will bring certain death. 

PERSEUS.AND ANDROMEDA -- Travel into the realms of 
ancient mythology. Battle with grotesque monsters and super- 
natural powers as you search for the hidden secrets of myth 
and legend. 

TEN LITTLE. INDIANS — This mystery begins with a train 
journey into a strange country. What secrets are held by the 
strange country mansion? What meaning is attached to the 
strange idols? Maybe you will find out if you live long 
enough 


* Adventures 5-10 require 32K RAM 


Each adventure comes attractively packaged for just £8.95 inc. 
Now in stock for ATARI 400/800 £12.50 
Available soon for ZX SPECTRUM, ZX81 (16K), APPLE lI. 


SEND CHEQUE OR P.O. TO: 


= DIGITAL 


=æ FANTASIA гғғт acu, 
24 NORBRECK ROAD, NORBRECK, BLACKPOOL, LANCASHIRE. 


Tel: (0253) 56279 
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Draw with the BBC micro 
and show the true potential of your machine 


Fill shapes in one of 23 colours (Mode 1) 356 496 
Draw points, lines, rectangles, ellipses and circles 
Smooth curves 

Wire frame diagrams 

Hidden line removal 

Draw in perspective 

Measure scaled distances 

Ekta sketch lines, Half tone facility 

Mirror images 

Repeat images, SS, enlarged, reduced, stretched 
Actual colour displayed 

Store up to 10 ellipses or circles in memory 
Redraw any one of these at cursor position 
Change any actual colour for one of 8 others 
Clear screen, load screen, save screen 

Print characters or numbers at any pixel point 
Error messages for incorrect input 

Fully comprehensive manual 


a This programme has been purpose designed by professional Graphic Designers 
е»: for simplicity and ease of use, and is undoubtedly the most versatile drawing 
programme on the market at this time. There is no need to input any numerical 
data, as all judgements are made visually. The BBC Micro is the finest drawing 

designs machine in its price range. Find out what it can do. 


The A.B. Designs drawing programme costs only £35 for over 70 functions (Model B). When ordering send Cheque/PO and include 50p 
for P&P. Please include phone no. with all correspondence. For further information send SAE and phone no. to A.B Designs, 81 Sutton 
Common Road, Sutton, Surrey. 01-644 6643 (closed all day Thursday) 


LJ ІН 
ІШ BEBEL MICRO 
n a 


BU y 7 alu ГЕЙІ ТОР QF FILE «ш 
РА 
Т pv WORD PROCESSOR апа 
ES OO FULL SCREEN EDITOR 
se Ko o9 ie 
RO S x 96 full-screen functions for creating, checking and 
[:JRiTISH SA modifying both programs and documents 
Ў 


In stock now: 

BBC Model A & B 
+ Wordwise Word Processor (needs 1.0 System) 
+ Acorn Software - Cassette & Disk 


ж 


- 


Prints justified text on option 


ж 


Special features for EPSON, but print controls may 
be tailored by user for other printers 


- 


BASIC [Го а be edited and run with 
or without using tape, Multiple saall programs 
can be stored in memory at any one time, 


- 


Build program or document from separate components 


+ Disk Drives - 100K Single, 800K Twin 
t Joysticks for the BBC 


- 


Recover after "Bad Prograa" errors 


+ Functions include insert mode, search, global 
Screen Layout Pad change, block operations plus many more 


Flow Chart Pad & : 
isis du Design Pad * Supplied with detailed documentation 


SPECIAL Complete kit * It produced this advertisement. Tape and disk 


OFFER with ring binder versions for BBC 32k are available NOW 
Valid until April 3Oth Rec. Retail Price: 


£15.50 % Some advantages over RON based products 
Our Price only 


£12.50 inci. vaT 


\ i à isk 4 2 
PLUS computers, peripherals, printers, software, games, books and much, much n e versi on 4 f 1 8 4 Тар e AND d 1 sk versions £2 1 . 
more from leading makers at low prices - always available from your /oca/ stockist: SAE for details to:- 


& STABLE SOFTWAKE, Millsail House, 
Ї WICKENHAM ӘРІ [Insee ee 

u ок. el: 2 — 
COMPUTER CENTRE LTD scorn 


72 Heath Rd Twickenham Middx TW! 4BW (01-892 7896/01-891 1612] 


mannesmann BOTTOM OF FILE шва 
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BBC ASSEMBLER 


n an earlier article (December 
1982) USR and CALL were used for 
transferring program control to a 
machine code program. Both were 
also used for passing information 
from the variables A96, X96, Ү% and 
C96 to the accumulator, X register, Y 
register and carry flag respectively. 
Furthermore, USR was shown to be 
capable of receiving data from 
these 6502 registers when control 
returned to Basic. The data is 
assigned to a variable defined 
when the machine code routine 
was called, eg to M% in the 
statement M96 = USR(MCROUTINE). 

When more information is 
required by the machine code 
program than сап be directly 
passed via the registers, CALL must 
be used. The information to be 
passed is indicated by the variable 
names accompanying the CALL 
statement. For example: 


CALL &2000, 0%, R96 


The address of each parameter is 
passed in a parameter block 
starting at &0600. After а CALL 
statement has been executed the 
contents of the parameter block 
give the addresses of any variables 
supplied with the CALL statement 
(figure 1). 

For string variables the parameter 
address points to а string 
information block containing: 

byte1 low byte of string address 

byte2 high byte of string address 

byte 3 number of bytes allocated 
to string 

byte 4 current length of string 


The listings in figure 2 illustrate the 
structure of the parameter block by 
'passing' two variables Т% and A$ 
in the CALL to &FFEE. (The routine 
at &FFEE (OSWRCH) makes no use 
of this information.) 

The first listing gives the 
contents of the parameter block: 


2- number of parameters 
50- address of T96 (&0450) 
A... 
4- parameter type (4 - integer) 
C6- address of А$ information 
.block (&OEC6) 
E- 
S1- parameter type (&81 - 
string variable) 
One program follows up the pointer 
to T96 revealing the current value of 
this integer variable (&001 12233). 
The other programs show that 
finding the string variable is a two- 
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Tony Shaw and John Ferguson round off 
their series on machine code by 
considering the powerful CALL statement 


CALLING ALL 
MACHINE CODES 


0600 - number of parameters **The codes used to define parameter type: 
0601 - low byte of address of first O- 8bit byte (eg ?X) 
parameter 4- 32 bit integer variable (eg X96) 
0602 - high byte of address of first 5- 40 bit floating point number 
parameter (eg Y) 
0603 - code defining parameter &80- string at a defined address 
type** (eg $A) 
0604 - low byte of address of second &81 — string variable (eg А$) 
parameter 


0605 - high byte of address of 
second parameter 

0606 - code defining parameter type 
etc ** 


Figure 1. Parameter block at &O600 


120 Т7=&00112255 

110 At="ABCDEFG" 

120 АФ="АВСр" 

120 CAL) &ҒҒЕЕ, ТУ, A$ 

140 FOR LOC-&EO00 TO &606 
150 PRINT ^?LOC 

160 NEXT LOC 


170 END 
) 
> RUN TA 
50 
4 
4 
е8 ] 200 РОІМТ= 40450 
21 210 FOR LOC-POINT TO POINT+2 
220 PRINT “LOC, -?LOC 
220 NEXT LOC 
) 
) RUN 
AS 450 22 
451 22 
452 11 
453 ð 
202 POINT-&QOECE 
210 FOR LOC-POINT TO POINT+3 
220 PRINT “LOC, -?LOC 
2520 NEXT LOC ' 
› 
) RUN 
ЕСЕ са 
ЕС7 Е 
ECS Ф 
ЕСЭ 4 
200 POINT=&@ECA 
210 FOR LOC-POINT TO POINT+6 
220 PRINT “LOC, ~?LOC, CHR$(?LOC) 
230 NEXT LOC 
) 
) RUN 
ECA 418 
ECB 42B 
ECC 43C 
ECD 44D 
ECE 4SE 
Figure 2. Parameter block contents after CALL d 2-2 


stage process - finding the string changed to illustrate that the string 
information block, and then the information block is required for 
value of А%. Within the original determining the current length of 
program the value of A$ was A$ as some of the previous version 
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[ 100 RE 


DIM BINARY 200 


BINARY VALUE DF INTEGER VARIABLE 


820 REM TEST WITH SOME DATA 
СТГ 45 440 FOR Ісі TO 5 
itransfer pointer to pase 0 450 READ NUMBER: 

460 CALL BINARY, NUMBER” 

465 PRINT NUMBER” 
ке? 470 NEXT I 
| РҮ counts through 4 byte integer 480 DATA 9.655z6,-z 
03, Y 49@ END 


?Store in t mmnporary location 


*OUtPUt binary contents of LOC 


19ST next byte 2 


return to BASIC 


Subroutine to output binary contents of LOC 


200. BIND LDX #8 F count through Ө bits 
210.МВІТ ASL Loc feed leftmost bit | 
220 LDA #830 storm ASCII а 
520 ADC ва dendo c төй 20000000000000000000000000001001 ТІК: 
E tormas RSCII for 1 000000000000000: 0000000000000000 ESSE 
if carry set 11111111111111111111111111111101 -% 


JSR osascr › 


ig М )Ғх-279 
BNE NBIT iset next bit 2 CALL BINARY, F% 
8 CALL BINAR 


@@@@@@@@@@@2@@2@@2@@@@2@@@@1@1111@11› 


20 REM USE LOCATION AT END DF PROGRAM 


HOME & BUSINESS TECHNOLOGY 


Probably the widest selection of software available by mail order. 
All the top manufacturers including Acorn Soft, IJK (Sinclair), Superior Software, Bug Byte, Program Power, Hessel, Procyon. 


л | BBC models A & В in stock: 
| A-£299 В- £399 


DISK DRIVES FOR BBC 
BBC 100K Single drive (Requires discs (a)) 265.00 


TORCH 780 800K Disc pack includes Z80 proc'r 
+ 64K (b) 897.00 


BBC/LVL 200K Twin Drive (a) 397.00 
TEAC 200K Single Drive (a) 304.75 
TEAC 400K Twin Drive (a) 569.25 
Й TEAC 400К Single Drive (b) 

Send SAE for full list. 3 TEAC 800K Twin Drive (b) 

Connecting cable for TEAC drives 

HARDWARE EXPANSION ФБ T (a) SCOTCH Single sided discs Box of 10 
Sound pick-off module (simple to fit) 6.95 (b) SCOTCH Double sided discs Box of 10 
Amplifier and loudspeaker suitable for above . = z BBC UPGRADES 
Light pen * Full upgrade kit (fitting £31.00) 
X-Y digitiser * Disc interface (fitting £15.00) 


SUPER ACCESSORIES The above prices are VAT inclusive. Add £1.00 p&p for orders below £100.00 and £10.00 


Cover Polyester Cotton (Securicor delivery) for orders above £100.00. 
= Е У = Access and Barclaycard accepted on all items except BBC computers 
Cover Soft PVC 


Caring Case for Computer, Cables, Cassette/ ELTEC COMPUTERS Au 

rive i 

Pardo өз Ширин 217 Manningham Lane, Bradford, BD8 7HH. 
of above m Tel (0274) 722512. 


Peeko Computer 
Junior Maths Pack 
Philosopher's Quest 
Planetoid 

Meteors 


Un Cn Cn Cn. Б CA 


Arcadians 
Swoop 

Chess Model B 
Space Invaders Model B The best 
Atlantis — Superb fast Action 32K 
Hyperdrive 32K 
Stratobomber 


ANAAUIUCS COOH 


л Cn лл 
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is still in memory the characters 
EFG. 

Machine code routines that 
make use of the parameter block 
will probably transfer some or all of 
its contents to page O locations 
(&70 - &8F are safe to use). This 
enables indirect indexed addressing 
to be used for obtaining the current 
values of any variables required. 

In program 1, the statement: 


CALL BINARY, PARAM% 


calls the machine code routine 
Binary which prints out in binary 
the value of the variak© passed. It 
has only one parameter and 
transfers the pointer to it from the 
parameter block to locations &80 
and &81. 

The machine code routine 
Square in Program 2 behaves as an 
additional graphics command for 
drawing a square. It expects to 
receive three parameters that 
define the square: 

CALL SQUARE,XCO__ORD%, 
YCO__ORD%,SIDE_ LENGTH% 


The first two parameters are the 


0080  - low and high bytes of 
'active' pointer 

0081 

0082 (3)- start of copy of 
parameter block 

O083  - pointerto X co-ordinate 

0084 

0085 (4) 

0086  - pointerto Y co-ordinate 

0087 

0088 (4) 

0089  - pointer to length of 
square 

008A 

008B (4) 


Figure 3. Locations &80 to &8B 


as used by ‘Square’ 


horizontal and vertical components 
of the bottom lefthand corner of 
the square to be drawn. 
Subroutines are used by Square to 
check there are three parameters; 
that each is an integer variable; 
and that each parameter value is 
within a particular range. If an error 
is found control returns to Basic, 
printing out an error message on 
the way. 


BBC ASSEMBLER 


The parameter block is transferred 
in its entirety to &82 — &8B (figure 
3). Locations &80 and &81 аге 
used by several of the subroutines 
as a pointer to the current variable 
of interest. 

The square 
equivalent of 

РОТА, X, Y 

РОТИ 1L. 

PLOTA; 5 0 


PLOT, ОЕ 
PEOTI; =L 0 


These PLOT commands are 
accomplished by streaming the 
corresponding VDU command data 
through the operating system 
routine OSWRCH. A simple 
demonstration program runs after 
the program has been assembled. 
Alternatively, once assembled, 
squares can be drawn directly 
using any call of the form: 


CALL SQUARE, |%,J%,K% 


is formed by the 


so long as the integer variables 
accompanying the CALL are 
assigned. 


Program 2, page 38 м- 


P.L. DIGITISER SYSTEM 


Designed for use with the BBC Model B Microcomputer 


The P.L. Digitiser System enables you to reproduce complex pictures and 


diagrams, or produce original designs, quickly, easily, and accurately. 


The package consists of the 'Graphics Digitiser' incorporating a tracing pad 
(mapped out by rectangular grid) 256mm x 205mm and the ‘Control 
Program' (cassette tape or disk) which handles the information passed 


from the digitiser to the microcomputer. 


WIDE RANGE OF INSTRUCTION 


ТІГІ! 
| ЕГІП E 


photos of screen image 


TO: B. S. Dollamore Ltd, Castle Gresley, 
Burton-on-Trent, Staffs DE11 9HA 
Please supply the following: 


Qty 


Description 
| P.L. DIGITISER 


Cost VALUE 


£109.00 


BLOCKS. Instruction blocks 
enable: boxes and circles of any 
size to be constructed by specifying 
two probe positions; filling area 
with chosen colour; drawing of 
irregular shapes using chosen 
resolution; outlining defined area in 
different colour and varying line 
thickness; creating lines in 
Horizontal, Vertical or Angled 
modes, with parallel lines in repeat 
or multiple repeat styles again in 
selected thickness; write and 
position text. 


COMPLETE EDITING FACILITY. 
Mistakes can immediately be erased 
and rectified. 


RELOCATION AND SCALE. 
Images may be relocated simply by 
inputting two probe positions and 
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scale may be increased or reduced 
by making just two inputs. 


STORAGE. Pictures may be saved 
on cassette or disc file or 
reproduced by a line printer. 


FULL COLOUR. The range of 
colour facilities offered by the BBC 
micro is easily handled by the 
Digitiser, in modes 4 and 5. 
ACCURACY. The probe position is 
continuously displayed on the 
screen and fidelity of image to 
original drawing is very accurate. 


NO KNOWLEDGE OF BASIC 
REQUIRED. Users can very easily 
and quickly familiarise themselves 
with the P.L. DIGITISER SYSTEM. 


TM-B. S. Dollamore Ltd, Castle Gresley, 
Burton-on-Trent, Staffs DE11 SHA. 
Telephone: Burton-on-Trent (0283) 217905 


Post & Packing 
| V.A.T. @ 15% 
| TOTAL 


L 


£4.00 | 


Each Digitiser is supplied with cassette/disk* 


Control 


Program, key card and comprehensive operating instruction 


manual. 


| enclose cheque/P.O. for £ 


or please charge on 


Access/Visa Card 


*Please delete. 
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100 REM SQUARE COMMAND 

110 MODE 4:REM DEMO PROGRAM RUNS IN 
MODE 4 

120 OSWRCH-&FFEE 

130 DIM SQUARE 300 

140 FOR PASS =Ø TO 3 STEP 3 

150 P%=SQUARE 

160 ГОРТ PASS 

170 .SQUARE JSR TRANS ¿transfer par 
ameter block 


180 JSR TARGS z;test argumen 
ts 

190 JSR TPARMS ;test individ 
ual parameters 

200 JSR P4XY ;Plot 4,X,Y 

210 LDX #6 

220 JSR POINT ;ро1пї to L 

230 JSR P10L ¿sequence Plo 
t 1,0,L and Plot 1,1,0 

240 JSR MINUS ¿form negativ 
е of value pointed to (L) 

250 JSR P10L ¿sequence Plo 
t 1,0,-L and Plot 1,-1,0 

260 JSR MINUS ;restore L to 
positive 

270 RTS zback to BASI 
с 

280 ^ 


290 \ Subroutine to transfer paramete 
r block to &82 onwards 

300 \ 

310 .TRANS LDX 410 
rameter block 

320 .NBYT LDA &0600, x 


¿length of pa 


330 STA &82,x 
340 DEX 

350 BPL NBYT 
360 RTS 


370 \ Subroutine to set up &80 881 to 
point to Integer variable 

380 \ on entry X reg; 0-Х 3-Ү 6-L 

390 \ 

400 .POINT LDA 883,Х 


410 5ТА 880 
420 INX 

430 10А 883,Х 
440 STA &81 
450 RTS 

460 \ 


^70 \ Subroutine to test each individ 
ual parameter value 
\ 


480 

490 .TPARMS LDX #0 ;point to X 
500 JSR TPRAM 

510 LDX #3 ;now Y 

520 JSR TPRAM 

530 LDX #6 запа L 

540 JSR TPRAM 

550 RTS 

560 \ 


570 \ Subroutine to test that there a 
re 3 arguments 

580 \ апа that each is integer (4) 

590 \ 

600 .TARGS LDA &82 


610 CMP 43 ¿check no. of a 
rgs 

620 BNE ERRR 

630 TAX ¿set X and Y to 
3 

640 TAY 

650 LDA #4 

660 .TTYP CMP &82,X 

670 BNE ERRR 

680 INX 

690 INX 

700 INX 

710 DEY 

720 BNE TTYP 

730 RTS 

740 \ 


750 \ Subroutine to test parameter va 
lues are in the range 


760 \ -32768 to «32767 X reg s 
et for POINT on entry 

770 \ 

780 .TPRAM JSR POINT stests that 
high order bytes 

790 LOY #2 sare both & 
FF or both &00 

800 LDA (&80),Y 

810 INY 

820 EOR (&80),Y 


830 BNE ERRR 


840 RTS 

850 \ 

860 \ ERROR routine - returns to BASI 
с 

870 \ 

880 .ERRR PLA 

890 PLA ¿fetch subroutine 
return address off stack 

900 LDX #0 

910 .GCHR LDA MESG,X 

920 JSR OSWRCH 

930 INX 

940 CMP #&0D 

950 BNE GCHR 

960 RTS 

970 \ 


980 \ Subroutine to negate the low by 
tes of integer pointed to 


990 \ 
1000 .MINUS LOY #0 

1010 LDA. (580) ,Ү 
1020 EOR #&FF 
1030 CLC 

1040 ADC #01 

1050 STA (880),Ү 
1060 INY 

1070 LDA (880),Y 
1080 EOR #&FF 
1090 ADC #00 ;add in any ca 
rry from lower byte 

1100 STA (880),Ү 
1110 RTS 

1120 \ 


1130 \ Subroutine to send PLOT 4,X,Y a 
S VDU command 


1140 \ 

1150 .P4XY LDA #819 

1160 JSR OSWRCH 

1170 LDA #4 

1180 JSR OSWRCH 

1190 LOX #0 ¿set up pointer 

to X bytes 

1200 JSR POINT 

1210 JSR SEND2  ;send 2 bytes t 
о OSWRCH 

1220 LOX #3 zpoint to Y 

1230 JSR POINT 

1240 JSR SEND2 

1250 RTS 

1260 \ 


1270 \ Subroutine to send low order by 
tes of integer 

1280 \ 

1290 .SEND?2 LDY #0 

1300 .NBYT LDA (%80),Ү 


1310 JSR OSWRCH 
1320 INY 

1330 CPY #2 
1340 BNE NBYT 
1350 RTS 

1360 \ 


13570 \ Subroutine to send the sequence 
1380 X PLOT 1,0,1 and PLOT 1,L,8 assum 
es L pointed at 


1390 \ 

1400 .P10L LDA #819 
1410 JSR OSWRCH 
1420 LDA #1 
1430 JSR OSWRCH 
1440 LDA #0 
1450 JSR OSWRCH 
1460 LDA #0 
1470 JSR OSWRCH 
1480 JSR SEND2 
1490 LDA #&19 
1500 JSR OSWRCH 
1510 LDA #1 
1520 JSR OSWRCH 
1530 JSR SEND2 
1540 LDA #0 
1550 JSR OSWRCH 
1560 LDA #0 
1570 JSR OSWRCH 
1580 RTS 

1590 1 


1600 МЕ56-РХ 

1610 $MESG="Invalid SQUARE Arguments" 
1620 NEXT PASS 

1630 REM A SIMPLE DEMONSTRATION 

1640 CLG 

1650 НХ-500:у%-200:1х-900 

1660 REPEAT 

1670 HX-HX*7:VX-VX*5:LX-LX-20 

1680 CALL SQUARE,HX,VX,LX 

1690 UNTIL LX--700 

1700 END 
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SIR Computers Ltd 
CARDIFF 


Agents for Acorn, BBC and TORCH Computers 


BBC Microcomputers 


Model А with 32K RAM and VIA ............. censere nennen £339.00 
Model A with 32K RAM, VIA and Joystick port £354.00 
МӨӨ! Bosco eia eae ger quus dean» Xe ina ата Dira аа ЗЕТ £399.00 
Model B with disc interface £509.00 


1.2 operating system ROMs available now 
Single 100K disc drive....... 
Dual 2x 100K disc drive... 
The disc manual and utilities disc are both included. 


Disc interface for the BBC Micro (kit)................. һе еее еке, £ 95.00 

(fitted) .... .. £110.00 
Upgrade of BBC Model A to B £ 90.00 
Please telephone for up to date information on Prestel, Teletext, speech 
synthesis, second processors, etc. 


£249.00 
£389.00 


TORCH Computers 


7-80 Disc Pack for the BBC Мїсгосотриїег.................. £895.00 

This unit connects to the BBC Micro in the same way as a normal disc 
drive, but as well as offering a dual 2x 400K disc drive for use under BBC 
BASIC or other languages it provides the option of using the wide range 
of CP/M software available for business and data processing applications. 
The firmware supplied with the machine allows switching between BASIC 
and CPN, a powerful operating system developed from CP/M 2.2. 

In addition to the disc pack a second processor is supplied. This is a Z- 
80A with its own 64K RAM card, communicating with the 6502A in the 
BBC computer through the 'Tube'. Typically the speed of execution of 
programs under the twin-processor system is increased by up to 50% 
compared with a conventional single-processor computer. 

A third processor, the 16 bit 68000, will shortly be available. 


TORCE GEO: зле йил ыйа E TONE rN £2795.00 
(Ex. VAT) 

This an extension of the BBC microcomputer/Torch disc pack system, 
available in a single unit. The computer contains a BBC-based peripheral 
processor connected to the main Z-80 computer, a dual 2x400K disc 
drive as described above, a high resolution (80 character) colour monitor 
and a complete British Telecom approved 1200 baud modem. It is the only 
microcomputer which has been granted permission for direct connection 
to the Public Swicthed Telephone Network both in the UK and the United 
States. 

The TORCH can communicate either directly with another TORCH or 
with virtually any other type of computer via Prestel. Using the Gateway 
facility of Prestel it is possible for the TORCH to access vast amounts of 
information stored by private organisations on public database systems. 
The Mailbox facility of Prestel also allows the use of electronic mail. 


TORCH CH240/10 
TORCH CH240/21 


As above but with a 10 MB hard disc drive. 
As above but with a 21 MB hard disc drive. 


Peripherals 


Seikosha ОР-ЛОЮОАсртіИеге.....».-. apenas S Po guo Ya eser rasa so rhe ve viv £229.00 
Epson MX 80 F/T type 3 ргітег......................1.... 2. nee etant £389.00 
МЕС-РС:8093:ргІЦЕҒ:;. 222-222... eo ea oe paren am ex nads SV Yea е тигана лева еа тана £389.00 


Microvitec 14” RGB Monitor.. £299.00 
Kaga 12" RGB Monitor.......... £280.00 
Sanyo 14" RGB Мопйог..................... 5 £260.00 


High resolution 12" black/green топЦог.................224....... Ё 


Software 


We currently hold in stock programs from the following suppliers: 


Acornsoft Level 9 Software 
A & F Software Molemerx 
Bug Byte MP Software 


Computer Concepts Program Power 
Digital Fantasia Salamander Software 
Golem Software for All 

UK Software Superior Software 


Wordwise word processing ROMs now in stock. 


Unfortunately we are unable to supply software by mail except as part 
of a larger order. 


Delivery by Interlink of any of the above items................... мж, 70:00 
Unless otherwise stated all prices include VAT 


SIR Computers Ltd 
91 Whitchurch Road 
Cardiff 


Telephone (0222) 21341 
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А J SOFTWARE 
for BBC 


‘The Record Changer’ 32K £19.95 Cass. £24.95 Disc. 
for indexing, membership lists, directories, inven- 
tories, budgeting, etc., etc. 


don't buy a database in the dark — 
check the spec! 


Visible File — Scroll around the file UP/DOWN/ 
SIDEWAYS by function keys 


FULL SCREEN UPDATE — Use cursor to overtype: 
character INSERT/DELETE within field; ERASE rest of 
field; TAB from field to field, etc. 


Sort — on character and numeric fields 
Search — for a match on field contest 


Select — select records satisfying conditions on 
one or more fields; or manually 


Total — total numeric fields of SELECTED records 


Arithmetic — combine one or more fields of your 
SELECTED records with any arithmetic expression; 
put the result in any numeric field 


Print — print your SELECTED records with pagi- 
nation 


Up to a 1000 records, (typically 330 at length 40) 


Up to 20 fields, number of decimal places can be 
specified for numeric fields 


Utility — to ADD/CHANGE/DELETE fields 


‘The Wordsmith’ 32K for Centronics 737/739 
£19.95 Cass. £24.95 Disc. 


For Reports, Essays, Thesis, etc., etc. 


Forget control codes — let ‘Wordsmith’ 
realise your printer’s potential 


Full Screen text editor with wordspill 
Unlimited document size 


Page numbering, headings, footings, margins, 
indentation М is: d M 


Full Support for proportional, mono, condensed, 
elongated and underlined printing 


Right justification maintained even when mixing 
proportional, condensed, elongated on same line 


Simple Word Processor 32K 

£9.95 Cass. £14.95 Disc. 

Simple to use; allows you to set margins, justify text, 
insert and delete lines of text, set page length or 
force a page, variable TAB, Multiple copies. Save 
text on cassette or disc. View text forma before 
printing. Works with any printer. 


Ороз Timetabie 32K 

£14.95 Cass. £19.95 Disc. 

A must for every secondary school. This programme 
helps with the timetabling of pupils 3rd year option 
choices. Try the effect of any changes to your 
Options Timetable and let the micro do all the 
donkey work. Has been in use for the last three years 
їп а 6 form entry comprehensive using a CBM 3032 — 
now runs even faster on the BBC Model B. 

Not only the ‚ but the best 

Switchable 14" Monitor/Colour TV 

£250 inc. VAT and cable, £8.00 carr. 


Royalties for quality software 
All prices VAT inclusive 
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ТНЕ СЕЗ70А 
NEW R.G.B. 
COLOUR MONITOR 


£199.50 


Reliability 

Manufactured in Britain 10096 

A moulded case with carrying handle 

Meets British standard safety regulations (BS415) 
Automatic black level compensation for tube ageing 
Mullard AX37-590x Tube 

Power consumption 60w 


CABEL offers you a new high quality 14" inch colour monitor 


* * B * * * * * 


The case has been designed with safety upmost in our minds. 

This advanced model cuts the component count and incorporates the most sophisticated parts 
on the market today. 

Using the MULLARD AX tube, which gives perfect colour registration with reliable and stable 

operation. Automatic drift (Black level) compensation adjusts automatically with the ageing of 
the tube. 

All this and many other features, including years of experience in the data display industry and 
backed up by our 2 year guarantee. 

We GUARANTEE long service and reliability. 


Price £199.50 + VAT Includes R.G.B. Lead 


DEALER ENQUIRIES AND EDUCATION ENQUIRIES WELCOME 
CHEQUE/POSTAL ORDER, OR FOR FAST DELIVERY, RING US WITH YOUR CREDIT CARD 
NUMBER 


Factory Office 
Unit 15 Lloyds Bank Chambers, 
Whitegate Industrial Estate The High Street, 
Whitegate Road Tewkesbury, 
Wrexham LL11 1AY Gloucestershire 
Tel 021-308 7075 
Tel 0978 350345 Telex 339671 ALD FAB 


# (CASEL Registered No. 1370335 


b. electronic 
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ЕЕЗ | ВЕЕВОС т BBC MICRO 


REGISTERED REFERRAL BRITAIN'S LARGEST SINGLE 
CENTRE FOR THE BBC PROJECT — MICRO USER GROUP 


MEMBERSHIP NOW EXCEEDS 15,000 


15,000 members can't be wrong — BEEBUG provides the best support for the BBC Micro. 
BEEBUG Magazine — NOW 56 PAGES including new Product Guide Supplement — devoted 
exclusively to the BBC Micro. 

Programs — Hints & Tips— Major Articles — News — Reviews — Commentary. 

PLUS members discount scheme with National Retailers. PLUS members Software Library. 

10 Magazines a year. First issue April 1982. Reprints of all issues available to members. 


May Issue: Careers, Bomber, Chords, Spiral and more. Plus articles on 


SCREEN SHOTS FROM PROGRAMS pce iet rte ig e obe ricos ap RAM 
u : à i ^ ygon; us artic n 

IN BEEBUG MAGAZI NE upgrading, The User Port, TV set and Monitor review, Graphics part 11, More 
Assembler Hints, Structuring in BBC Basic, plus BBC Bugs. 

July Issue BEEB INVADERS and other programs— plus articles on 
using the Teletext mode, BBC cassette bugs fix, Software Review, using user 
defined keys. More on structuring in Basic. Using the User Port, and many 
hints and tips. 

September Issue: High/Low Card Game, and Hangman Programs. 

BEEBMAZE Articles on Logic on the Beeb, Debugging, Moving Pte ad characters, 
FEBR UARY creating new colours, Operating system 1.1. Plus Postbag, Hints and Tips, and 
1983 Procedure Library. 

October Issue: Program Features: Alien Attack; Calendar Generator; 
Union Jack; Memory Display utility. Plus articles on Beebugging; Improving 
Key Detection; Acorn Press Release on O.S.H.2; and Issue ІІ Basic; The Tube 
and Second Processor Options; or New Series for less experienced users; and 
Software Reviews. 

November Issue: Program Features: Racer (excellent 16K racing car 
game), Mini Text Editor (Mk2), Transparent Loader, Music with Memory, 
Harmonograph Emulator, New Character set for Modes 2 & 5; and cassette 
block-zero —bug retrieve. Plus articles on sound and envelope design— 

— ? | includes indispensable envelope editor program; Debugging Part 3, BBC 

WI NDY FI ELDS / | Вавісв- Memory Maps and addressing explained; Serial Printer Port 

| (А5423) and RGB upgrade. Plus a large number of Hints & Tips, and a guide 

FEBR UARY % f, | | to our past issues and their contents. 

1983 ; / | T Dec/Jan Issue: Program Features: Space City (invader-type game), 
Breakout, Artist (Joystick painting program); Rescue (miraculously retrieves 
programs after bad loading or 'Bad Program' message); and Pack—a 
program to compact Basic programs. PLUS Disc System Review, Software 
reviews — including Wordwise, Book reviews, Adding Joystick interface to 
model A; How to access the video controller chip; and ideas for the newcomer; 
plus a new crop of Hints and Tips. 

ï February|issue:|Program Features: BEEBMAZE— Find your way through the 
random maze, guided by 3D views from inside the maze— an excellent game. 
FIVE-DICE— А Beeb implementation of YAHTZEE (R), a novel dice game. Also a 
RAC ER listing of WINDY FIELD —a creation from Acornsoft, SPIROPLOT screen dood- 
ler, and a complete memory display program in a user key. Plus Machine Code 
NOVEM BER Screen Dumps for the Epson and Seikosha Printers; articles on USING FILES, 
1982 IDEAS ON ANIMATION (Includinga Rotating Cube program), an Introduction to 
the Use of Procedures, a Survey of Books on the BBC Micro, and a Roundup of 
Disc System Hints. PLUS a variety of HINTS, TIPS AND INFO, including asingle 
VDU command to performa SIDEWAYS SCROLL. WIN A COLOUR MONITOR, 
WORDWISE WORD PROCESSORS AND ACORNSOFT GRAPHICS BOOKS 
INOUR THIRD SOFTWARE COMPETITION. 


STOP PRESS 
BEEBUG has negotiated a deal with ACORN over the new 1.2 
SEM OPERATING SYSTEM ROM. BEEBUG members are offered the ROM 
ENVELOPE at around half-price. See BEEBUG Feb issue for details. 
EDITOR | 
NOVEMBER 1982 ыт А BEEBUGSOFT: BEEBUG SOFTWARE LIBRARY 
ANN eii 24 offers members a growing range of software from 
” -2 ан - £3.50 per cassette. 
еее изеле Etna Рува Murat lan 1. Starfire (32K). 2. Moonlander (16K). 3D Noughts and Crosses (32K). 3. 
Shape Match (16K). Mindbender (16K). 4. Magic Eel (32K). 5. Cylon Attack 
(32K). 6. Astro-Tracker (32K). 
Utilities: 1. Disassembler (16K). Redefine (16K). Mini Text Ed (32K). 
Applications: 1. Superplot (32K). 
2. Masterfile (32K). 


SPACE 
CITY 1396 DISCOUNT TO MEMBERS 
vcre ON THE EXCELLENT WORDWISE 
WORD PROCESSING PACKAGE — 
THIS REPRESENTS A SAVING OF 
OVER £5.00. 


Send £1.00 & SAE for Sample 
Membership: UK 5.40 for six months, 9.90 for one year. 
Overseas one year only: Europe £16.00, Middle East £19.00, Americas & Africa £21.00, Other Countries £23.00 
Make cheque to BEEBUG and send to: BEEBUG Dept 13, 374 Wandsworth Rd, London SW8 4ТЕ 
Send editorial material to: The Editor, BEEBUG, PO BOX 50, St. Albans, Herts AL12AR 
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ВЕЕВ FORUM | 2m 


IAN BIRNBAUM sets out to 
improve your programming 
techniques on the BBC 
micro. 

He will answer readers 
questions in this column and 
develop their ideas - as well 
as giving some of his own. 
But the real aim is for readers 
to provide the questions and 
the answers. 

At least £5 will be paid for 
any tip published, with £10 
for those which merit a one- 
star award and £20 for real 
humdingers! 

The idea must be original 
and be described clearly and 
fully. It should not have been 
published before. 

Your contribution should 
be typed or printed, with any 
substantial listings on 
cassette, but only included to 
make a point. 

Send your hints or 
questions to BBC Forum, 
Acorn User, 53 Bedford 
Square, London WC1B 3DZ. 
Please include a self- 
addressed envelope if your 
contribution is to be 
returned. We cannot answer 
letters individually, but a 
cross-section of common and 
interesting points will be 
covered. 


Programs written for other 
people to use must be abie to 
handle the deviant behaviour 
pattern known ав ‘pressing 
Escape by mistake'. 

In operating system 1.0, 
*FX229,1 should take care of 
the problem. Those of us with 
0.1 systems could try using: 


ON ERROR GOTO ERL 


but this wili not always jump 
back to the right part of a multi- 
statement line, and it falis 
down completely if Escape is 
pressed during a loop or a 
procedure (User Guide рр 149, 
309). 

The following program line 
provides a solution. insert it 
near the beginning of your 
program, after you have 
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ТАРЕ TO DISC TRANSFER — 7| 


Те transfer programs from tape to 
disc is easy: 


*TAPE, LOAD" *DISC, SAVE“PROG” 


However, with a lot of programs on 
one tape, this can be speeded up. 
Program 1 will load an entire tape 
onto disc automatically. Once set 
up, it can be left to make the 
transfer itself. What's more, it is not 
even necessary to type in the 
names of the programs to be 
transferred. 

Type in program 1, and press the 
red function key 10. Set up the tape 
recorder, load the tape, rewind it 
and press play on the tape 
recorder. Finally, put the desired 


disc into the drive. That's all there is 
to it! 

Here's how the program works. 
*FX 138,0,128 puts the ASCII code 
128 into the keyboard buffer. This 
is the code generated by 10. Once 


Af 


SAVE АФ!М 


Program 1. 


AUTO-DESTRUCT EARNS IAN COPESTAKE £20 


finished de-bugging. 


20 ОЇМР%1:?514=Р%:?515 
=P%DIV256:[0PTO:RTS:] 
*K.10 1:IM 


To test this out, 
following lines and run: 


30 REPEAT PROC% 

40 UNTIL FALSE 

50 END 

60 DEFPROCx:FOR A=0 TO 
9:PRINT A;:FOR B=1 TO 
1000:NEXT,:ENDPROC 


Escape never causes 


get out of it. The 


Break, the 
apparently 


program 
disappeared. 


cannot be listed, and OLD will 


ЖЕЕҮО ЖТАРЕ! MXFX138,0, 
n. YS HIM, +200 


ATIX)rJZ-JVei1:U.I1*X7 STAR SS = pn 


add the 


the 
program to lose its place, and 
you will have to press Break to 
*KEY10 
definition means that after 
has 


LOPROCTEST s END 
ZODEF FROCTEST 
SOPRINT'"2546*7?544 
4OCL. EAR 
SOPRINT* 256k 25474 
GOENDFROC 

Program 2a. 
106050620: END 
ZOPFRINT'?£$25 
AOCLEGR 
4OPRINT'"?£225 

SORE TURN 

Program 2b. 


this key is pressed, it wil! continue 


to call itself until Escape is 
pressed. After loading the program 
from tape the rest of the code reads 
the name (or the first seven letters 
of the name) and saves the 
program with that name (stored in 
А%) on disc. 


2! br 0. ORM 
Ji =O TREE. $+CHR (J 
:71MXD. 1M 


not help. 

However, most of it is stil! in 
memory, and a recovery routine 
(such as that published in 
December's Acorn User) would 
bring it back from the dead. To 
prevent this, delete *K.10 1:IM 
and enter a separate line: 


10 *K.10 Z%=&E00:REP. 
1Z%=0:Z%=Z%+4:U.FA.IM 


When this is RUN, pressing 
Break will cause the program 
to self-destruct. А program 
protected in this way is almost 
impossible to list, once it has 
been run. 

In passing, note the comma 
in ‘NEXT,’. It is short for ‘NEXT 
B,A’ - a syntax not mentioned 
in the User Guide. The B loop 
is just to slow things down. 
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RERUM мн eee ас RE 


1 ада acu 


Ргодгат 2с. 


Ргодгат 2а. 


if a load error occurs from tape, 
no further programs will be loaded, 
since a search will be made for the 
rest of the program. This can be 


averted using *OPT20 before 
starting, but there is then a danger 
of saving a faulty program. In 
general, however, the 'bad program' 
message wil occur and this 
program will not be saved (this 
does not stop the rest of the 
programs being loaded, and saved, 
however) 

Although this process is used to 
maximum effect when transferring 
programs from a single tape, it can 
also be used to load frqm several 
tapes. In this case, you will have to 
change the tapes manually, but the 
rest is still automatic. 

As a final point, don't forget files 
can be renamed after being saved 
оп disc using *RENAME 


UNEXPECTED RESULT 


Type X=3:PRINT -X 2 into your 
computer, but before you do write 
down the answer you expect. Now 
see what the computer gives. This 
discrepency is not in accordance 
with the dictates of algebraic logic : 
3? should be —9; it is (-3)* which is 

The reason is that the unary 
operator ‘minus’ takes precedence 
over all binary operators, including 
exponentiation. This in turn owes its 


existence to the way negative 
numbers are stored and manipulated 
at machine code level. The 


consequences are worth bearing in 
mind, especially when EVAL is 


applied to input from users. 
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CLARIFYING: CLEAR 
AND ONE PROBLEM 
OVER TO YOU 


Two interesting letters this month. 
Timothy  Matsell of Lincoln 
writes: ‘While writing a program 
for the BBC micro it was 
necessary for a procedure to 
contain the command CLEAR. 
When the program was executed 
the procedure was called and 
executed perfectly, but stuck at 
the line containing the Basic 
instruction ENDPROC. 1 have 
also found that CLEARing within 
a subroutine produces the 
message ‘No gosub' on exit. ! 
presume the return address has 
been cleared from the stack. Am 
1 correct, and should it happen? 
| have the 0.1 operating system 
and wonder if the 1.2 system will 
perform similarly.’ 

The first thing to say is that 
this effect must be independent 
of the operating system in use. 
CLEAR is a Basic statement and 
so the way it is interpreted 
depends upon how the Basic 
language ROM interprets it, and 
not on the OS ROM in use. 

What happens when CLEAR is 

executed is that all the following 
pointers are re-initialised: top of 
variables (stored in 2,3); bottom 
of Basic stack (stored in 4,5); 
number of nested REPEATs 
(stored in &24); number of 
nested GOSUBs (stored in &25); 
and number of nested FOR/NEXT 
loops (stored in &26). Programs 
2a to 2d make this clear. This is 
obviously a deliberate implemen- 
tation on Acorn’s part, though 
not a particularly helpful one. it 
would be enough to reset the 
top of variables, 1 would have 
thought. 
Paul Hopkins of Hove wanted to 
know the best way to tell a 
program when each vertical 
synchronisation signal is sent to 
the television. As he says, this 
would be useful for machine 
code graphics programs where 
animation is involved. The best 
answer we receive to this from 
readers will be published here in 
Beeb Forum, so let's hear from 
you. 


1280 bits 


2700 bits 


5120 bits 


9100 bits 


20,480 bits 


Have you guessed yet? Turn to 
page 53 for the answer. 
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BIG IN LITTLE 
COMPUTERS 


We probably carry the best stock of 
games and programming software for the 
BBC that you'll find anywhere 


The BBC Microcomputer is 
made to excel, made to do a lot 
more than market forces 
demand, and certainly more 

E than other manufacturers seem 
to appreciate. 

With that same progressive 
attitude, Bug- Byte heve 
produced four superlative new 
programs, all of which are 
designed to use the facilities of 
the BBC Micro as no others can 

Galaxy Wars, City Defence, 
Space Invaders and Music 
Synthesizer are exciting, 
innovative, absorbing and 
educational. They run on BBC 
Model B or Expanded Model A, 
and will work with all current 
BBC ROMS 

See the full range of Bug 
Byte cassettes at larger 
branches of Boots, W.H. Smith, 
Micro-C, Spectrum, Laskys or 
your nearest Computer Dealer 


including the full range of Acornsoft, BBCsoft 
and many independent companies 


E. 
S AE 9 
100 The Albany, Old Hall Street 
. Liverpool L3 3AB 


$PEE0-0.08 — FUÉL-S93.757 SCORES93.75 


SCORE н 
^ ^ 
000000 Press RETURN for new orbit 
EM 


0006000000 
RRRT*TR*PRR-EREX 
жк,» UR + 


bina imi indy SOFTWARE. 
INVASION 


AA RA A PRESENTS 


4 BRILLIANT NEW SOFTWARE TAPES for the 


BBC Micro (32K) - If you're looking fo 
001 INVADERS High quality full feature 003 APOLLO - Lunor Lander with o difference! 
arcade style Space Invader game, written in COMPUTER SHOWPIECES - Look no further! 4 stage gome comprising Orbit, Long range, 
machine code, using Model colour graphics, Mid г , detailed londing. Limited fuel, 
sound envelopes, Hi score, mystery ship, o me, sound, moon walk etc. 
bonus base, advancing/walking aliens. i 


@ ORDERS SENT BY RETURN POST 
@ REAL TIME GAMES HAVE JOYSTICK OPTION 


@ EACH TAPE COSTS JUST £6-95 inclusive 


PH Ж ЖК ЗК S p зш 
hb Жз ME ск pu 
Ж MEME ж жо 
ж эк з cS 


top quality full 


game using machine 


004 BLACKJACK - Just like 
DISASSEMBLER - Restores 
TEXTPRO - Text processo 
scrolling, editing, 
tape routines, printer commands, etc ese ( € LI aliens. Ex ng but tasteful sound effects 


moving stars, Hi sc 
‚ up to 5 swooping 
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Figure 1. This pattern is made up of 
triangles and rotated. Pupils must 
first define a triangle and a diamond. 
The pattern then can be drawn with a 
simple program viz: 


REPEAT 4 | 
TRIANGLE 

LEFT 45 

DIAMOND 

LEFT 45 

AGAIN 


Such analytical strategy is not only a 
sound approach to programming a 
computer, but also a problem solving 
skill of much more general 
applicability. 


Heather Govier discusses 

how primary children should learn 
to program and whether the 

right tools are available 


Heather Govier is microelectronics advisor for the London borough of Croydon. Series consultant is Paul McGee 
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ICROS IN SCHOOLS 


MICROS IN SCHOOLS 


A computer program is а 
sequence of instructions which 
gives anyone who has a computer 
control over it. The question faced 
by primary schools is whether 
pupils should be given this control 
through: already-written software; 
programming languages designed 


for primary pupils; a general 
purpose programming language 
like Basic. 

At present, much work іп 


schools is based solely on pupils' 
enthusiasm for computers, without 
any underlying philosophy or 
planned progression, but it is 
important that the teaching of 
programming | should not be 
approached in such an unco- 
ordinated manner. 

Pupils will need to learn to use 
computers, but not all will need to 
program them. Among the reasons 
for pupils learning to program are: 


€ to produce programs which 
perform some useful task that 
would be  unduly tedious 
otherwise: 

€ to help pupils appreciate the 
power and limitations of the 
computer; 

@ to provide new tools for thinking: 

€ to aid the teaching of work 
related to computers апа 
information technology. 


It is not clear that these objectives 
will be met by teaching the type of 
Basic available on most micros, 
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188 REM ADDRESS 
116 
128 CLS 
150 
140 PRINT 
15% PRINT 
168 PRINT 
178 END 


J 


AS ON 


МЕ 


although BBC Basic is better than 


most. Primary pupils and many 
secondary pupils, will probably 
gain more from using a language 
such as Logo which concentrates 
on the problem-solving aspect at 
the expense of detailed syntax. 


However, Structured languages, 
including structured Basic, will 
probably be used in secondary 
schools. 


 баспәтв in primary schools will 
face difficulties as parents suggest 
there ought to be more programming 
teaching, particularly if this skill is 
possessed by some parents and 
pupils who have computers at 


REM TO PRINT MY ADDRESS. 
PRINT ТАВ (6,8) "JASON GUZ TE OWSE I” 
TAR(7, 19)" diia 


TAB (8, 12) "COULSDON" 
ТАВ(9,14) "SURREY CRS SJR” 


GUZIKONMWSKI 
à DOW 
О 


Y 


MEADOW VALE” 


VALE 


N 


home. Many primary pupils are 
keen апа ready to learn 
programming and certain pupils 
manage extraordinarily well.However, 
the development of skills of a small 
minority can have adverse effects 
on other pupils. The school’s 
problem is deciding what resources 
to commit to this activity when it is 
robbing other pupils of the 
teacher's time and energy. 

Many primary teachers will not 
feel confident or competent to 
teach programming, which could 
have an adverse effect on pupils. 
So organising a computer club may 
make it possible for pupils who 
wish to learn to program to do so 
without effecting others. 


lw schools use computers 
to teach computer studies, usually 
from the fourth year upwards and it 
is unlikely that most will have 
sufficient computers to teach 
computing to all pupils in the first 
three years. Bearing this in mind, it 
could be difficult if pupils arrive 
from primary school with program- 
ming skills to find no outlet for 
them in secondary schools. It might 
be more valuable for the primary 
School to develop some more 
generally worthwhile educational 
activities and leave the teaching of 
programming languages to second- 
ary schools. There is also a danger 
of a recurrance of the problems 
with mathematics – pupils being 
wrongly taught concepts, particularly 
set theory, and then having to be 
untaught it in secondary school 
before they can start on the correct 
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notation and methodology. 

The arguments about Basic are 
complicated because it means 
different things to different people. 
Early versions of the language are 
extremely unsophisticated, and the 
user sometimes has to fiddle about 
with machine code via peeks and 
pokes. Primary school pupils 
should certainly not have to learn 
to program at this level. Some 
computers, such as the BBC micro 
have a very sophisticated Basic 
which although not fully structured, 
does offer pupils the chance to 
write ordered programs. 

The great advantage of Basic is 
its availability. It seems likely that 
many pupils will have access to, or 
own, a computer at home. They will 
therefore expect to learn the 
languages available on these 
machines, and to many parents it 
may seem strange if school 
prepares them for something else. 


А: there are different levels at 
which programming сап be 
understood by such pupils. They 
may simply wish to be able to read, 
understand and where necessary 
make minor alterations to programs, 
or at the other extreme the pupil 
may expect to be able to design a 
program starting from outline 
specification. Even at the level of 
reading a program it becomes 
particularly difficult to cope with all 
the dialects of Basic. Although 
many keywords are the same in 
most variations, interesting features 
such as graphics аге often 
performed by functions specific to 
the machine. The BBC computer is 
particularly bad in this respect 
because it has a string of VDU 
commands that are totally incom- 
prehensible in other Basics. 
Another great advantage of Basic, 
and its disadvantage in the long 
term, is that it is apparently easy to 
start programming. Years о! 
experience have shown that almost 
anyone can start to write programs 
after а very short time, but this 
leads to great difficulties as initial 
success is frequently bought at the 
price of sloppy thinking and bad 
habits. An analogy is the art of 
essay writing where it is easy to 
write thoughts in a fairly random 
sequence when the piece of work 
is small, but much more detailed 
planning is needed when a longer 
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piece of work is required. Teaching 
correct forms of programming can 
often be slow and tedious, and in 
primary schools there are not many 
people whose interest would be in 
such formal programming rather 
than in using the computer in a 
straightforward way. 


The second difficulty to be faced 
by primary teachers is the absence 
of books on programming at the 
right level. The problem of dialects 
has been mentioned and books 
tend to be written for particular 
machines. Many authors hope to 
produce different versions of their 
book for different micros and tend 
to write in a limited subset of all the 
dialects, often concentrating on the 
least interesting features of each. 
Most books are not produced 
specifically for schools, but are 
written for enthusiastic amateurs 
who can be assumed to have high 
standards of literacy and certainly 
be highly motivated. This will lead 
to difficulties when the activity has 
to be organised in groups. As there 
is no agreed method of teaching 


1@@ 
11@ 
129 
138 
140 
159 
16% 
170 
188 
1989 


REM TABLES 


CLS 

FRINT 
INPUT 
PRINT 


PRINT NXT 
NEXT N 
END 


SPONCShONE 


NOGUP SUN 


ы о 


REM TO CALCULATE TABLES. 


"WHICH TABLE 


FOR N-1 TO 12 


programming, it is unlikely that 
anyone in the near future will 
develop teaching materials specif- 
ically related to primary schools 
which will be consistent with 
secondary schools. 

There is much discussion in the 
academic world about the wisdom 
and desirability of using flowcharts, 
decision tables ог structure 
diagrams as aids to programming. 
Many of the ideas encompassed in 
structured programming seem 
sophisticated and would appear 
complex to a primary teacher. 


Misi computers come with a 
Basic interpreter in ROM so it is 
not possible to use a compiler. The 
immediate feedback from an 
interpreter can be helpful to the 
novice although many computers 
give extremely unhelpful diagnostic 
error messages. Several systems 
either give an error number which 
forces the pupil to refer to an 
incomprehensible manual, or merely 
give a response such as 'Syntax 
error. The effect of this is not hard 
to imagine and the early teaching 


Қау" T 
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20 MODE 


280 END 


of programming with such unsatis- 
factory software aids may be 
harmful for the pupils. Although a 
compiler may be more difficult to 
use, it does impose more discipline 
on the user and prevents 
fundamentally wrong programs 
from starting. Even more satisfactory 
is the use of software, which gives 
easily understood messages when 
syntax errors are made. 


The turtle-graphics of Logo 
provide a better medium than Basic 
for teaching young children about 
programming. There are a number 
of reasons why this is true, the most 
important of which is immediate 
feedback. When a simple program 
Or procedure is typed into the 
computer there is often ап 
immediate graphical response to 
each line of the procedure. Thus 
pupils can immediately spot errors. 
Debugging is straightforward and 
the thinking processes involved are 
kept as simple as possible. 
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This is in stark contrast to a 
Basic program which must be 
typed in full before being run. Any 
logical error is likely to mean the 
program simply will not run. Under 
such circumstances there will be 
few clues as to where the problem 
lies, or what its nature is. 

The immediate response of Logo 
is an aid to debugging and a great 
motivator. Children can make the 
computer respond by typing in just 
a single instruction and the 
graphical result is particularly 
dramatic. There is also no need for 
pupils to learn a new language to 
program in Logo. The commands 
are everyday words with their 
everyday meanings, even five year 
olds can use the words. In the 
better versions of Logo there is no 
complex syntax to learn and typing 
mistakes produce sensible error 
messages. For example if a pupil 
types the command Foorward 60, 
the response will come: 


‘| do not know how to 


FOORWARD' 


Again the mistake is easily found. 

Not only is it easy to start with 
Logo, it is also easy to progress 
towards more sophisticated pro- 
grams. Use of repeat loops, 
procedures and variables can be 
introduced in a systematic way, 
preferably in response to the needs 
of the pupils. Thus comments that it 
is tedious to type the same 
instructions over and over again 
(when drawing a square for 
example) could lead to the 
introduction of REPEAT. Similarly 
a desire to ‘make the house 
smaller to draw a street is an ideal 
stimulus for the pupils to learn 
about editing and variables. 


Bocau it is based on 
procedures, Logo has good 
structure and its use can develop 
sound programming habits. Pupils 
can be taught, in the early stages, 
the need to break down a problem 
into its constituent parts and to 
tackle these elements one at a time 
(figure 1). 

The pictorial nature of turtle 
graphics means good habits of 
planning can be developed. In the 
early stages, pictures and patterns 
can be drawn on squared paper 
and the procedures to produce 
them worked out before coming to 
the keyboard. Later, the drawing 
stage may be omitted, but habits of 
thinking through the problem and 
analysing the constituent parts 
while away from the computer can 
still be encouraged. This may be an 
essential approach if congestion at 
the keyboard is to be avoided. 


A many pupils are unlikely to 
continue programming in later life, 
it is important that the teaching of 
programming develops skills in 
other subjects. It is easy to see how 
Logo сап benefit maths, for 
example, because in the planning 
stage pupils will need to use 
protractors, rulers and compasses 
and thus be motivated to learn to 
use them effectively. 

Use of Logo is one of the best 
ways to acquire the concept of an 
angle as a unit of turn. Children 
commonly confuse the angle with 
the length of its bounding lines but 
this can never arise with Logo. 
Other mathematical concepts such 
as variables are also given new 
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clarity. Lest it be thought that only 
mathematical spin-offs are possible, 
the value of the language as a 
stimulus for discussion and debate 
must be mentioned. When working 
in a group to debug a program 
there is an obvious need for care in 
thinking and speaking. 

While there are no good texts for 
teaching Basic to young pupils, 
there are a number which suggest 
ways of using Logo. Papert's book 
Mindstorms is one, and good 
versions of Logo are accompanied 
by teachers notes and a book 
aimed at primary pupils. 


Another language which could be 
used to teach programming to 
juniors is Prolog. Although, like the 
full Logo, Prolog is a sophisticated 
language, one aspect - its use with 
databases - is most commonly 
cited in introductory texts. 

There are few command words 
to learn, but current versions of 
Prolog have a more complex 
syntax than Logo and give less 
helpful error messages. As with 
Basic there is no immediate 
response to each line of input 
which means the language is less 
motivating and searching for bugs 
is likely to be more difficult. 

However, Prolog (which stands 
for PROgramming with LOGic) 
could be used to develop logical 
thinking and enable older pupils to 
write useful programs. For example, 
by building up a database on 'what 
eats what food webs can be 
created and deductions made 
which may not seem obvious. 

Again as with Basic there is a 
lack of good teaching materials 
appropriate to pupils under the age 
of 11 but Prolog is still a young 
language itself. Versions which 
respond to 'ordinary English' and 
which are less sensitive to syntax 
errors could be useful for teaching 
problem solving and reasoning 
skills. 


А the long term there must be 
serious questions raised about 
whether programming will be 
significant in the adult world. In 
industry and commerce, almost 
everyone uses professionally pro- 
duced software and it is likely 
this trend will spread. Also under 
development are program generators 
which write programs without the 
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user having to know the detailed 
structure of the programming 
language. A typical invention in this 
respect is a program called The 
Last One which will write Basic 
programs quickly and efficiently for 
anyone who is able to specify the 
problem in sufficient detail. It could 
be argued there is no more need 
for a person to know how to write a 
program than there is for such a 
person to be able to mend a 
television or service a car. 


Балаш is like mathematics 
in that it is easy for pupils to meet 
problems which they cannot 
resolve and become disheartened. 
A good teacher will take great care 
pupils attempt problems within their 
capabilities, which implies some 
knowledge of the difficulties of 
programming. This can only be 
acquired by writing programs 
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which is a time consuming activity. 

Many people start programming 
using low resolution graphics or 
producing simple messages on the 
printer. In both cases the use of 
squared paper as a design aid can 
save frustration and time. For any 
worthwhile programming work the 
School needs a printer since it is 
difficult for young children to think 
when reading a program on a 
screen. They will nearly always 
need to sit down with a listing and 
think about it. A printer will be 
useful in other activities, but it is 
essential if pupils are to learn to 
program effectively. 

Another important aspect of 
designing a program is the need 
for carefully thought out test data 
before coding begins. One view is 
that the best programs are written 
from the output and the test data, 
and only at the end are input and 
the procedures determined. 
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SECTA INVADERS 
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52211122 
220005 


PHOTO 
FEATURES 

14K MACHINE CODE FOR MODEL B OR 32K MODEL A 

JOYSTICKS OR KEYBOARD. FULL COLOUR 
FAST/SLOW BOMBS. NEW HIGH SCORE TUNE 
SOUND ON/OFF. TOP TEN SCORES WITH NAMES 
SAVE YOUR TOP TEN SCORES ON CASSETTE 
LOAD YOUR OLD TOP TEN SCORES FROM CASSETTE 

FIVE SKILL LEVELS WITH COLOUR CHANGES 

UNIQUE EXPLOSION GRAPHICS.ETC. 


ONLY £5-95inc. 


dELTA SOFTWARE 


187-195 BROAD STREET 
COVENTRY CV6-5BN : TEL(0203) 662078 


SCHOOLSOFT (512 


Quality educational software 
for BBC (32K) 


WRITING demonstrates to young children how to form 
lower case letters. Choice of three sequences of letters 
Full screen size. Suitable for both individual and 


class work (5 - 7 years) £5.50 


BRITISH GEOGRAPHY - two programs to teach 
locations of British cities and ports. Guide the cursor 
over the map until the location is found. A second phase 
re-inforces the teaching stage (juniors) 
Program 1 - Cities 

Program 2 - Ports 


£5.50 
£5.50 
(or both for £8.00) 


INTRODUCTION TO ARITHMETIC - a HELP stage and 
moving graphics demonstration of correct answer in all 
programs 

Program 1 - Addition 

Program 2 - Subtraction 

Program 3 - Multiplication 

Program 4 - Division 


(5 - 7 years) each £10.00 


CAROUSEL - Sequences of colours and sounds £5.00 


All programs make use of colour and moving graphics 
Special terms for Local Education Authorities 


Add 50p p/p per order 
Schoolsoft 19 Shadwell Grove, Radcliffe-on-Trent, 
Nottingham NG12 2ET 


ANEAT ANSWERTOA 
COMPUTER PROBLEM 
| | E p ед - | | e 


^ ж 
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» MICRO COMPUTER HOUSING 


Micro 
other 


expensive adaptors needed and no potentially 
s ‘multi plugging’ into one mains 


Width 


305mm 114тт 


Height 


Length 


Overall 
Opening 


PRICE PER UNIT £25.90 


(Send cheque for £32.29 which includes £3.89 VAT 
and £2.50 P&P.) 


made payable to Remediar 


444mr 


419mm 101mm 


nstruments Ltd 


Name 
Position 
Address | 


BH14 9QU. 
Telephone: Canford Cliffs (0202) 708404 VAT Мс 


373660 735 


REMEDIAN INSTRUMENTS LIMITED, 3 Over Links Drive, Poole, Dorset | 


Bourne Educational Software 


BES makes learning fun FOG 


WORDHANG (Code P20) 

Superb version of 'Hangman' word guessing game where you have 

to guess the letters of a word with a limited allowance of mistakes. 

€ Watch your children improve their spelling and word knowledge 
by trying to stay alive! It keeps check on their scores too! 

€ Utilises full colour high resolution graphics facility of BBC micro 
— watch his face as the final mistake is made! 

€ Incorporates internal list of words divided into groups to suit age 
range of 5 to 13 years (no responsibility accepted for 
disconsolate children when Mum and Dad get addicted too!). 

€ Features facility to guess full word at any time—but beware 
of the penalties for getting it wrong! 

€ Includes easily loaded lists totalling 260 words—and your 
own lists easily saved too! Suitable for Model B. 


ANIMAL/VEGETABLE/MINERAL (Code P21) 

Think of an object and see if the computer can guess it correctly! 

€ Program asks you to think of an object and then asks a series of 
questions as it tries to guess the answer. Ultimately the program 
either guesses the object correctly or asks for a question to 
distinguish the item from the computer's incorrect guess! 

€ Stimulates fascinating (and educational) discussions as to the 
difference between an alligator and a crocodile, steel and iron, 
etc, and encourages use of reference books. 

€ Programmed questions and objects entered can be saved at any 
point, so extending interest. Suitable for Model A and B. 


BES POLICY is to despatch within 24 hours of receipt of order 


TO: BES, Dept AU2, Bedfield Lane, Headbourne Worthy, 
Winchester, Hants 5023 750. Tel: 0962 882474 


Оу Code Cassette Price Total 
P20 Wordhang £7.95 
P21 Animal/Vegetable/Mineral £4.95 
Р20--Р21 Wordhang + Animal/Vegetable/Mineral £10.95 

1 enclose cheque/P.O. payable to BES value: £ 
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PRIMARY school software must 
meet two requirements: it must 
appeal to children, and have some 
educational merit. Two programs | 
use, Animal and Explore, are 
successful in both respects. 

The first is a program which 
requires children to think up 
questions to differentiate between 
various animals of their choice. 
These questions are typed at the 
keyboard and stored іп the 
computer so it ‘remembers’ the 
names of the animals and their 
distinguishing characteristics. These 
questions then reappear ав 
prompts during the next cycle of 
the program. 

The program can be used by a 
whole class but the fewer the 
children the more opportunities for 
discussion about questions to be 
input. This discussion may lead the 
children to consult reference books 
about unfamiliar animals they have 
chosen. In this respect the program 
can be used with pupils of various 
ages. Young children might simply 
like to think about the differences 
between pets, for example, while 
older juniors might develop a more 
rigorous classification of animals 
(eg whether they are mammals, 
invertebrates, herbivores). 

One further point is that Animal 
is a program where the children 
teach the micro and not the other 
way around - they are masters of 
the machine. This is an important 
attitude to convey as many adults 
blame computers for mistakes: they 


forget computers only follow 
instructions. 
Explore is different altogether 


and offers opportunities for simple 
problem solving and decision 
making rather than language 
extension. It is an adventure game, 
though without the puzzles, cryptic 
clues and frustrations of adult 
versions. In Explore you journey 
through four levels of underground 


caves and rooms, and use 
compass directions to move. The 
aim is to collect the hidden 


treasure and return to the surface. 
There are various monsters to 
overcome by bargaining with your 


Animal: Microprimer pack - MEP 
Explore: similar adventure games 
are available from several distri- 
butors. 


treasure or fighting. This, however, 
expends precious ‘life force’, when 
it reaches zero, the game comes to 
a premature end - you're dead! 
Magic spells help defeat the 
monsters but these can only be 
used once. 

This might not appear to have 
much educational value, but | have 
found it useful with lower-juniors. It 
is a marvellous stimulus both for 
creative writing (stories about 
exploring, descriptions of magical 
surroundings etc) and for art (my 
class produced a wall collage 
showing rooms and caves men- 
tioned in the program). Also, since 
no map of the caves is supplied 
children сап devise one for 
themselves: a network seems the 
most suitable format and is a good 
introduction to this form of 
representation. 

Perhaps the main value of 
Explore lies in its requiring children 
to weight up conflicting courses of 


TWO APPROACHES IN THE CLASSROOM 


action and see what happens as a 
result of their decisions. Forward 
planning is essential to succeed 
and some routes are more sensible 
than others. When the children are 
debating which route to take | 
encourage them to reason out why 
one seems preferable. Other 
children can then put their views 
and the class can argue it out. 

Finally, | should point ош 
differences in classroom organis- 
ation that stem from using Explore 
rather than Animal. In the latter the 
children's thinking becomes part of 
the program (in the form of 
discriminatory questions) and thus 
can be appraised subsequently 
using, for example, a printout. With 
Explore this is not the case and 
discussion should be monitored by 
the teacher. Also, Explore can take 
half an hour to play, so is not ideal 
for the teacher who wishes to allow 
all his groups to take their turn on 
the micro during the day. It seems 
better to use Explore with a whole 
class - children can take turns to 
suggest the next move. 


Charles Bake 


TEN POINTS TO NOTE 


€ Programming is about 
problem solving, it is not 
particularly about coding 
programs into a particular 


language. 

€ Early success is often paid 
for by later failure if good 
habits are not developed. 


€ Do not allow a small minority 


who show an exceptional 
ability in programming to 
make progress at the 
expense of everyone else. 

€ Remember that good pro 
gramming is like literature, it 
is an art of communication. 

€ Look carefully at available 
languages before choosing 
one to use with your pupils. 

€ Be alert to the danger of 
making programming a boys' 


activity and always ensure 
girls have at least as much 
time on the computer. 

€ Do not allow pupils to spend 
a long time thinking about 
programming while at the 
screen, insist they go away 
and try to solve the problem 
at a desk. 

€ Use squared paper at the 
design stage to save typing 
time and reduce errors. 

€ Consider using graphics 
because of their motivation 
value, whatever the language. 

€ Many pupils need constant 
encouragement if they are 
not to become discouraged. 
They also need careful 
guidance to ensure they do 
not attempt programs beyond 
their capabilities. 


Next month: Language development in primary school children 
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MICROADE 


ELECTRONICS 
BIG value in small printers 


The Amazing Seikosha AP100 
Big brother to the AP80 the AP100 is a 

wider more sophisticated version of the АРВО 

with a full graphics capability and the ability 

to take standard width computer stationery, 

the AP100 is an ideal choice for anyone with 

a microcomputer. 

Its features include: 

80 cols 30 cps @ Dot Matrix Unihammer 

action @ 116 ASCII standard characters 

@ Full graphics capability @ Up to 10" paper 

width @ Upper and lower case @ Double 

width printing & Centronics interface: 


for money. 


The Incredible Seikosha АРВО | 

The АР80 is probably the world's 
LOWEST COST, compact 80-column graphic 
dot-matrix printer available. 

It can produce single and double width 
characters and has the ability to produce any 
pattern through its dot-matrix capability. 

The AP80's robust construction and its 
unique "unihammer" make it an extremely 
cost effective and efficient printer. 

Its features include 

80 Cols 30 cps @ Dot Matrix Unihammer 
action Ф 96 ASCII standard characters @ Up 
to 8" paper width Ө Upper and lower case 
€ Double width printing & Standard 
interface: Centronics 


MILCROAGE ELECTRONICS 


135 HALE LANE EDGWARE MIDDLESEX НАЗ ООР TEL:01-959 7119 TELEX 881 3241 
Open Mon-Sat 9.15am-6.00pm. Thurs 9.15 am - 1.00pm. 


a 


FLOPPY DISC DRIVES 


SINGLE AND DUAL DISC DRIVES 
40 OR 80 TRACK FOR BBC MICRO 
includes utility disc and Dos-Manual Phone for prices:— 


[030 MICRO 


* DOT MATRIX PRINTER 
* 80 CHARACTERS PER LINE 
* 30 CHARS/SEC 


BBC COMPUTER MODEL 'A' * FREE HI-RESOLUTION 'DUMP OUT' LISTING 


BBC COMPUTER MODEL 'B' ...... 
BBC COMPUTER WITH DISC ...... 


... £282.00 + VAT 
.. £349.00 + VAT 


£410.00 + VAT 


£179 + VAT. Carr £6 BBC Printer Cable £16 + VAT 


вівса ае 


WORD PROCESSOR CHESS...... 
ROM £46.00 ASTEROIDS 

y GLAXIAN ...... 
BILLIARDS 


High resolution 18 MHZ 12" 
Green Phosphor Monitor 


£99.00 +" 


Includes Cable 


OTHER ITEMS AVAILABLE 
FOR THE BBC MICRO 


Books, Cables, Joy Sticks, Cassette Decks, Dust Covers, 
Teletext Adaptor, Speech Upgrade 
SEND FOR PRICE LIST 
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At Microage you can now get the very best 
value in microcomputer printers. We've selected 
only the best printers available so you can choose 
confidently, knowing you're getting the best value 


per 
ee Cable 4 pat 
5 with printers 


Accessories 
Seikosha GP-80 Ink Ribbon £4.75 (75p p+p) 
Seikosha GP-100 Ink Ribbon £5.75 (75p p+p) 
Dust and sound Cover £3.95 (75p p+p) 


Please Rush me details of all Printers. 
j Address 


| The computer | shall be using it with is:__ 


Name 


CALL 01-959 7119 
FOR TRADE PRICES 


(3050 MICRO 


MICRO UPGRADES 


RAM KITS: Upgrades the Model А to 32K RAM 
Supplied with full fitting instructions. . ... . £29.90 + VAT 
ANALOGUE KITS: Suitable for adding joysticks, 
controllers etc. £15.00 + VAT 
PRINTER INTERFACE & 1/0 PORT: Enables a 

Centronic Interface printer to be attached ... £16.00 + VAT 


MODEL ‘A’ TO MODEL “В” UPGRADE 


£89.00 + VAT (fitted) 
DISC EXPANSION. . . ‚..... £80.00 + VAT 
DISC DRIVES from £179.00 + VAT 
COLOUR MONITORS rom £229.00 + VAT 
Send for details on other items, cables, 5255065; plugs, 
software etc. 

WHY NOT SEND YOUR MACHINE TO US FOR 
UPGRADING? 


EPSON MX80 F/T3 — The printer recommended for the 


BBC Microcomputer. 
* Hi-Resolution Graphics 


Ж Dot Matrix Printer 
*. 80 Cps = ж Bi-directional Printing 


BES ү" 


Є Telephone STD (0438) 65385 
= 2 Daltry Close, Old Town, Stevenage. 


Service & 
Information Centre. 
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THE software in the Micro Primer 
package is perhaps the least 
satisfactory element. Only a small 
amount of that promised is 
supplied as only one of the four packs 
is available. Thus instead ої 
receiving 30 software items with 
their machines, schools will get 
only 11. Of these, two are short 
programs designed to help set up 
the system; one is simply a datafile 
used by another program and the 
pair called Mquiz and Quiz are two 
stages of the same activity. So 
there are really only seven discrete 
items. For schools with good LEA 
support, this may not be too serious 
a blow, but for others eight 
programs is shamefully few. 

These seven distinct pieces of 
software vary substantially in the 
extent of their value to primary 
teachers. The programs аге 
designed mainly for use by 
individuals or small groups working 
without direct supervision. While 
some have been specially written 
for the package, others have been 
drawn from a variety of sources and 
collected together as examples of 
the 'kinds of computer based 
learning currently available for 
primary schools. When the 50 
promised programs are available 
they may present a spectrum of 
possible educational uses, but the 
initial package is too small to meet 
this objective. 

A teachers’ booklet gives full 
documentation on each program 
and contains suggestions for pupil 
activities and occasional sample 
worksheets. This documentation is 
clear and easy to follow and is 
machine specific. The notes in the 


» 
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TEACHERS NEED 
MORE PROGRAMS 


Heather Govier looks atthe 
software in the Microprimer 
pack for primary schools. 
Her verdict, not enough 
and could do better 


teachers book are written with the 
assumption that teachers will 
explore the programs themselves at 
the computer before allowing them 
to be used by pupils. This is 
essential if maximum educational 
benefit is to be derived from any 
software. 

The programs vary considerably 
in format but all make some use of 
colour. This presents problems with 
black and white monitors as some 
colours do not show up clearly. 
Moreover, the use of colour seems 
to have been grafted on to the 
programs as an afterthought. 


| shall now run through the 
packages one at a time. Crash 
presents ап obstacle course 


chosen from a menu of options 
around which a vehicle (represented 
by an arrow) must be directed to 
move by a set of instructions which 
effectively constitute a program. It 
is thus like a screen version of 
Bigtrak or a simple form of Logo. 
Crash differs from the standard 
maze program in that the full series 
of instructions must be typed in at 
the outset and these are then 
executed. Thus the similarity to 
Bigtrak is stronger than to Logo. If 
a program results in a 'crash', 
pupils can edit their instructions 
and use a trial-and-error strategy. 
The teachers notes suggest the 
courses be duplicated on paper so 


E: LES 
Yes, its Bjorn Borg, the recently-retired tennis star. These pictures use 82,000, 655,000 and 2.6 
million bits to store the image as seen in The Computer Book. 


pupils may plan programs away 
from the computer, also that the 
program is best used as part of a 
coordinated scheme ай work 
including Bigtrak and Logo. 

When used in this way Crash 
could be a valuable activity. It 
serves as an introduction to the 
concept of a program and the 
process of debugging can help 
develop sound programming skills. 
This problem solving exercise is 
one of the most interesting and 
valuable of all the programs in the 
Micro primer package. It lacks the 
sophistication of Logo but makes a 
good starting point. The program is 
recommended for pupils between 
the ages of 7 and 14 but could well 
be used (іп conjunction with 
Bigtrak) with bright infants. 

Shopping provides а graphic 
simulation of a visit to the shops 
and aims to give practice in 
handling change, planning a short 
sequence of events and accounting 
for small sums of money. The child 
must ‘visit’ five shops to purchase 
items presented initially as a 
shopping list. At each shop the 
financial calculations involved in 
the purchase must be made and 
the whole expedition must be 
completed in 10 minutes. A sample 
worksheet is provided on which the 
child can record results of the 
expedition after the program has 
been completed. 

A worksheet would be more 
valuable if used during, rather than 
after, the session with the 
computer, but clearly this would 
result in a considerable increase in 
the time taken. In any case, the use 
of a time limit is: counterproductive. 


= у 


53 


It is surely preferable to encourage 
pupils to be accurate and careful 
rather than to rush through any 
activity - and the timing here is 
remarkably tight. 

| doubt whether this program 
achieves anything which could not 
be better done by the use of the 
traditional class shop. The program 
makes litlle use of colour as all 
pictures апа text аге blue. 
Furthermore, there are bugs in the 
program which result in correct 
response being occasionally re- 
jected. 

It is unlikely that Diet, originally 
developed for biology at secondary 
level, will be useful to many primary 
teachers. The program is recom- 
mended for pupils aged 10 to 15, 
which includes only fourth year 
juniors. 

The purpose is to allow pupils to 
match their own diet, or that of 
another individual, to a recom- 
mended one. It could be used as 
part of a project on food or to 
illustrate the use of computers for 
data collection, analysis апа 
display. However, pupils must be 
familiar with terms such as 
megajoule, kilojoule and gram, and 
the use of code numbers instead of 
natural English for entering the 
food items is an encumberance. 

Much of the software available to 
primary teachers was written for 
secondary pupils. Some programs 
make the move better than others, 
but Diet is one which would have 
been better left as a secondary 
course. 

Topic work is one of the most 
exciting areas in which а 
microcomputrer can be used. 
Examples of this are given in Micro 
primer and the program Litter is 
a software illustration. 

It is described as a simple 
decision-making program to sim- 
ulate factors which might influence 
local elections. The user is set in 


the role of a local councillor 
seeking  re-election who has 
decided іо run ап anti-litter 


campaign to curry favour with the 
electorate. Litter can be controlled 
by six options which can be revised 
weekly over the ten week run-up to 
the election. The campaign must be 
completed within a given budget. 

Financial status and popularity 
index are constantly monitored and 
the object of the exercise is to keep 
the streets clean, become popular 
and win the election. 
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THEN ANSWER MY QUESTIONS, YES OR NO. 


IS IT А MAMMAL? 

? NO 

IS IT А BIRD? 

? YES 

САМ IT FLY? 

? NO 

IS ІТ AS TALL AS A MAN? 
? YES 


IS IT AN OSTRICH, CHARLES? 
? NO 

WHAT IS If THEN? EMU 

IF I WANTED TO CHOOSE 
BETWEEN AN OSTRICH 

AND AN EMU, 

WHAT QUESTION SHOULD I ASK? 


A typical run of Animal. 
See Charles Bake’s review 
on page 51 


While the program is little more 
than a simple game, it could serve 
as a valuable element in a topic on 
environmental education. The nature 
of local politics, the litter problem, 
and the repercussions of various 
attempts to solve it could all be 
matters for discussion. 

Mquiz, Quiz and Birds form a 
suite of software illustrating an 
important principle in the use of 
computers in schools - software 
flexibility. Pupils are not limited 
here with a ready-written quiz but 
are provided with a software tool to 
set up any number of multiple- 
choice tests or quizzes. 

Mquiz allows the child to set up 
a quiz of up to 40 questions with 
up to five possible answers of 
which only one must be correct. 
When typing the questions and 
answers,editing is possible. 

Once the full quiz has been set 
up the compiler is allowed to work 
through it and again may make any 
necessary corrections before the 
quiz is saved onto cassette. 

The prepared quiz file can be 
used wth Quiz to set questions. 
This program gives full instructions 
for loading files and for a short quiz 
this is very fast. Suggestions for 
storing data files are given in the 
teachers notes. One benefit of the 
program is that it introduces pupils 
and teachers to the idea of saving 
data files, a facility also used in 
Animal. The value of the Mquiz/Quiz 
programs, because of their 
flexibility, depends entirely upon 
the skill of the teacher. 

The use of Quiz as a tool for 
learning could be greater if users 
were told the correct answer when 
they made a mistake. Although the 


THINK DF АМ ANIMAL (INSECT, BIRD,ETC.) THINK OF 


AN ANIMAL INSECT, BIRD, ETC.) 
THEN ANSWER MY QUESTIONS. YES OR NO. 


IS IT A MAMMAL? 

? NO 

IS IT & BIRD, CHARLES? 

2 VES 

CAN IT FLY? 

? NO 

IS IT А CHICKEN, CHARLES? 
? NO 

WHAT IS IT THEN? OSTRICH 
IF I WANTED TO CHOOSE 


BETWEEN А CHICKEN 

AND АМ OSTRICH, 

WHAT QUESTION SHOULD I ASK? 

? IS IT AS TALL AS 4 MAN 

AND THE ANSWER FOR AN OSTRICH IS? 

? YES 

THANKS, CHARLES, I'LL REMEMBER THAT! 
ANOTHER GO? YES 


teachers notes suggest this, no 
information was given when using 
the program. 

Animal is a version of perhaps 


the most ubiquitous computer 
game. The program сап store 
approximately 130 animals but 
initially contains only two. Data files 
built up can be saved onto 
cassette. Although true editing is 
not possible the program does 
allow deletion of the last addition in 
case of errors. A more flexible 
package which allows the construc- 
tion of branching keys on any 
subject has been produced by the 
ITMA Project but is not yet 
available for the BBC micro, 

The final program, Farmer, invites 
pupils to solve the old problem of 
getting a farmer, his dog, a chicken 
and a bag of grain safely across 
the river. The boat will only hold the 
farmer plus one other item. If the 
chicken and grain are left together 
the grain will be consumed and if 
the chicken is left with the dog the 
chicken will be eaten. 

The notes suggest the program 
is best used as a group or class 
activity with discussicn. However, 
when used in such a way this 
software is limited. There is no 
scope for extension of the activity 
or generalising the problem-solving 
skills involved. A better version of a 
similar problem is available from 
the Smile software development 
project. Here the travellers consist. 
of a variable number of adults and 
children and the boat will hold only 
one adult or two children. This 
problem, while in many ways similar 
to that presented in Farmer can be 
explored in greater depth as a 
mathematical investigation. 
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THE programmers at Acorn have 
expressed concern that Tony Shaw 
and John Ferguson did not 
emphasise the use of the Basic 
DIM statement as the standard way 
of reserving space for machine 
code routines in their February 
article 'Finding a home for machine 
| code’. 

As a reminder of how to use this, 
consider program 1. This is their 
preferred way to claim store on the 
| ВВС micro, апа there is a further 
refinement which lets you use this 
scheme regardless of how large the 
machine code program grows. By 
making an extra pass over the code 
| you can work out its size and DIM 
the array to suit. The extra pass 
places the code at address &C000 
(on top of the MOS ROM) so it is 
not planted in memory. Then you 


make the normal two pass 
assembly. Program 2 gives an 
example. 

This method ой the four 


suggested by JF and TS is the only 
one guaranteed to work under all 


circumstances. 
Please note that locations DOO 


10ВЕМ Program to print "FRED" 


to DFF are not for user routines. 
They are for routines which are 
essential to certain parts of the 
operating system. Programs written 
using this space will only work on 
cassette systems. 
JF and TS reply: In the series our 
primary concern is for the beginner 
and with the excellent BBC 
assembler we hope many will be 
lured into the delights of assembly 
language programming. Conse- 
quently our approach is to tread 
warily in areas that we anticipate 
may cause difficulty for the reader. 
Finding a home for the machine 
code provides many confusing 
concepts for the newcomer. Whilst 
the use of the DIM statement was 
covered in the article the emphasis 
given has not suited Acorn 
programmers - but then they are 
not beginners. (We are pleased 


their comment is constructive and 
the 'variation' is interesting). 

Use of DIM is to be encouraged, 
but so is an understanding of the 
principles that control where the 
is placed. Such 
vital 


machine code 


understanding is if the 


10REM Program 
20REM WITHOUT 
УМ = БЕ 
5 

40REM Declare 


50DIM message 


20REM WITHOUT usin fixed 
зовано « CERES g ed addresses шуы la - 
40 | 
50ВЕМ Declare enough i Ноты 
ран 1 gh space for the string 90DIM code 32 
поемане = "FRED" Mor. on 
120.st 
оока Pre-pass Places code onto ROM. 130 жы jar 
M (This area is also unused in Tube machin 140 Là 
| 110собе address = &C000 in 150 J г 
sr 
130FOR pass = -3 TO 3 STEP 3 ps а 
feu = code address 180 са 
F pass<0 THEN ssopt= = 
| NESE OPP cere Passopt=0 ELSE passopt=pass | 190 Jsr 
| ri asa ra message \ Get first byte 210] Tm 
| 229 е2 OSASCI \ onto screen 220CALL start 
190 а message*l \ Get second byte 230END 
^ Jsr OSASCI N onto screen 
Lda message+2 \ Get third byte 
220 Jsr OSASCI \ ete... 
Қ 230 Lda message+3 
240 Jsr OSASCI 
250 Rts 
260] 
270 


280REM Now that 


300 
310МЕХТ pass 
320 

330CALL start 
340END 
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we know how big it is 
2901F pass<0 THEN DIM code P$-code address 1 


code address code 


-т M 
Шз с кшшз 
FINDING A HOME FOR MACHINE CODE 


programmer is to readily apply the 
knowledge gained. 

In many applications it is 
desirable to place the machine 
code at a specific location so it 
may be easily accessed from any 
language. Examples include the 
terminal simulation program and 
the PET printer driver described in 
earlier issues of Acorn User. 

The User Guide conflictingly 
described page D as ‘space for 
user supplied resident routines’ (p 
501) and .. used by Disc or 
Econet filing systems’ (р502). 
Believe page 501 if you don't have 
discs and page 502 if you do. A 
safe haven for user routines is a 
valuable feature which presumably 
disappeared as the disc operating 
System developed? 

Final decision: There is bound to 
be serious discussion about the 
facilities offered by the BBC micro, 
and | am glad to see Acorn User as 
the major forum for this. The 
magazine is produced as a service 
to readers, who will be the final 


arbiters on these issues. 
The Editor. 


to print "FRED" 
using fixed ad 
FE3 g addresses 
enough space for 


4 
"FRED" 


the string 


lare space large enough for the code 


message N Get first byte 
OSASCI \ onto screen 
message4l \ Get second byte 
OSASCI N onto screen 
message42 i 

OSASCI Y a a ые 
message+3 

OSASCI 


Program 1 


Program 2 


"DUQOUC/ 


THE PROFESSIONAL SOFTWARE PEOPLE 


Multiple Choice 
Question & Answer Pack 


CDUQUC/T 0 Specially designed for 


educational users 


5 х Ф For use with the BBC Model ‘B’ 
multiple choice Micro computer 


questions and @ £25.00 including VAT and P & P 
answers pack Pack Contains 
Ф Instruction manual 
for BBC model B @ Master input mode 
€ 3 Reception modules, each display 
кес 
БАМа ЧЫЛБЫРЫ abilities and age groups 
€ Blank tape for data. 
THE PACKAGE CAN BE USED BY STUDENTS FROM AGE 6 UPWARDS BY SELECTING THE MOST 


questions and answers in a format 
suitable for students of different 

SUITABLE RECEPTION MODULE, IT MAY ALSO BE USED IN BUSINESS FOR APTITUDE 

TESTING AND IN THE HOME FOR EDUCATIONAL QUIZZES. 


Word Processing Pack 


A simple to use tape-based 
word processing package у 
Ideal for the small business or CDUQUC/T 
home user 

For use with the BBC Model ‘B’ 
Micro computer Word 

£10.00 including VAT and P & P. Processing 


оет COSME 
еге 


Minefield 


Minefield 


Ф An entertaining family game 

еге Ф Try апа cross the minefield without blowing yourself ир! 
Ф 3D graphics on Model ‘A’ and ‘B’ 

Ф Only £5.95 including VAT and P & P. 


TO: EDUQUEST 7 Thames Avenue Windsor Berkshire 514 ТОР Tel: Windsor (07535) 58079 


Please send me: 


(Tick as required) Multiple Choice Pack O ЭШАН л аА 
Word Processing Pack O Але ET селе TETTE IAEA E ERE 
Minefield Model ‘A’ 0 Adivess 

Model “В. [3 Бен cat rece saa dia еске олені КСЛ КДУ. 

| enclose cheque for £ cur Т Or charge Фо0%6%ее684%656%909069062960952044666ь66066ө6ие5460066256а460ыеөееөбеее 
my Access/Visa/Trusteard Account Nos . ҚТА ШШК аа или айына ныннан аиан 
| | | ІСЕДІ | E | | | нам дао ON VIA a opimo Т Са 22222 ыы ы 
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Barry Pickles looks at four games 
for the Atom - and three 
adventures to whet your appetite 


THE games described here need a 
12k Atom and give a colour 
display, except Astrobirds. Each is 


a copy of an arcade favourite 
written largely in machine-code. 
They all came with clear 


instructions and loaded first time. 
Omega Mission, comes from a new 
software house, Micromania, whose 


catalogue has four arcade games 
for the Atom. This is a good version 
of Scramble and the action is 
reasonably fast and very smooth, 
the landscape scrolling to the left 
as you play. There are five stages 
with а! the arcade features: 
fireballs, spaceships, missiles, 
mutants, caves and a tunnel. Keys 


Omega Mission. . . fast and furious 


LG 
“ал лалар 
we ою 


Astrobirds. . . swooping ‘intelligence’ 
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Snooker. . 


Painter. . 


.Slow but accurate 


control up, down, brake, accelerate 
and fire. The keys are bit-mapped, 
SO you may use them in 
combination to achieve movement 
in eight directions, firing as you go. 

Completing the game presents a 
new, harder, mission. In the arcade 
version, if you get hit, the game 


returns to the start of the current 


. superb animation 
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ACORNSOFT 
EDUCATIONAL 


PACKS 


FIVE educational packs have 
been released Бу  Acornsoft, 
each with teachers' notes. The 
programs allow teachers to set a 
time limit for each child, 

The first Word Sequencing 
(models A and B) presents a 
series of jumbled words which 
can һе arranged to form 
proverbs, nursery rhymes or 
sentences. Words are moved 
using the cursor keys. Sentence 
Sequencing (model B) works 
similarly with jumbled sentences. 

Word Hunt (A and B) consists 
of four programs, each containing 
a list of nine words. Pupils 


select one word at a time and 
from its letters create as many 
words as they can. 

subtraction, 


Addition, multi- 
plication and division are covered 
by Missing Signs. Pupils must 
calculate both sides of ап 
equation before deciding 
whether the missing sign should 
be greater than (>), less than («) 
or equal to (—). 

Finally, Number Balance 
(model B) features a set of 
scales for practising simple 
mathematics with numbers from 
one to 20. Children have to 
balance the scales by putting 
the correct numbers into one 
side of a simple equation. 

Acornsoft say the packs are 
available now on disc (£15.35) 
or cassette (£11.90), from: 
Acornsoft, Vector Marketing, 
Denington Estate, Welling- 
borough, Northants NN8 2RL. 


Suppliers: Hopesoft, 
Cottage, Winterbourne, 
RG16 8BB;  Acornsoft, с/о 
Vector Marketing, Denington 
Estate, Wellingborough, North- 
ants, NN8 2RL; Program Power/ 


Hope 
Surrey 


Micro Power, 8 Regent Street, 
Leeds LS7 4PE; A&F Software, 
830 Hyde Road, Gorton, Man- 
chester M18 7JD, Micromania, 
14 Lower Hill Rd, Epsom, Surrey 
(mail order only). 
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stage. Here, however, you return to 
the start of the game апа 
completing the mission is a real 
achievement! Good sound effects 
are provided and the highest score 
is kept. 

A challenging and addictive 
game for £7. 

Program Powers Astrobirds is 
based on Galaxians, an old game 
by arcade standards, but with an 
enduring appeal. This version, from 
a well-established stable, opens 
with a fanfare and then the action 
begins, with swooping, screaming 
birdmen spraying bomb clusters. 
The attackers are ‘intelligent’, so if 
you move, they will try to follow. 
Like Space Invaders, there is no 
end to the attackers, so you can't 
win — just try to beat the high score. 
Control is easy, using three keys for 
left, right and fire. The screen is 
superbly detailed and shows both 
the current and the high score. The 
secret is to keep moving, so the 
aliens don't get a ‘fix’ on your 
position. After you have mastered 
the normal game, you can opt fora 
double-speed game - so fast as to 
be nearly impossible! 

At £6.95, a fine version, with 
excellent graphics and sound 
effects. 

Painter is a version of Amidar. 
Since this game is by no means 
commonplace, it takes some 
explaining. The screen displays a 
grid of cells, around which you 
move your 'painter. As each side of 
а cell is traversed, it changes 
colour and, when all four sides 
have been passed, the cell is 
painted. The object is to complete a 
screenful of cells, but your painter 
is being pursued Бу ‘Blue 
Meanies’, who try to dislodge the 
painter from the grid - with fatal 
results! Completing the screen 
produces a new grid, with an extra 
painter - and an extra meanie. 

Four keys control the painter's 
movement and a fifth allows you to 
leap over an approaching meanie 
(beware of jumping off the grid). 
There is also a ‘panic’ key, which 
makes the painter run, instead of 
walking. The animation is superb, 
the painter having moving arms 
and legs. If he's killed, he lies at the 
bottom of the screen, arms and 
legs in the air, whilst a Funeral 
March is played. Sound effects are 
plentiful and а score-ladder is 


provided. There is  on-screen 
Scoring and a bonus is given for 
each completed screen, which 
'clocks up', arcade style. 

This game is not as easy as it 
sounds and is very addictive. In all, 
a fine game from A & F Software at 
£5.95. 


'Snooker proved 
to be compelling 
at the local club’ 


Games Pack 11 from Acornsoft 
contains three games, all of which 
need a fully expanded Atom. The 
one reviewed here, Snooker, is in 
colour, although the balls are 
numbered for black and white sets. 
Normal snooker rules apply with 
penalty points for fouls. Shots are 
controlled by placing the cue at the 
required angle using any of four 
keys. The length of the cue 
determines the power of the shot. 

Pressing CTRL plays the shot 
and the balls move correctly, albeit 
slowly. The game is for two players, 
control passing to the second 
player after a 'break'. There is no 
time limit for a shot but, otherwise, 
this game is a faithful reproduction 
of arcade versions and, in some 
ways, is an improvement on some. 

Trying it out on my local 
computer club proved it to be a 
compelling game. However, because 
of its speed of play, you must allow 
for a longish session to complete a 
frame. 

The other games on this pack 

are a complicated, action-packed 
version of Missile Command and a 
traditional version of Dominoes. At 
£11.50 for three games this pack is 
very good value. 
THE popularity of adventure games 
is built upon their ability to present 
players with a series of challenges 
which may take weeks rather than 
hours to overcome. 


The first package considered 
here is Atom Adventures from 
Acornsoft which provides three 


basic games. All adventures use 
the same principles, so this offering 
first loads a base, which is used to 
manipulate data for the three 
games. Once loaded, any game 
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can be selected by typing *RUN 
(filename), and loading takes about 
five minutes for each part. The first 
game, Dungeons, is a standard 
scenario, in which you explore a 
series of caves, collecting treasure. 
The map is simple to deduce and 
there are some nice touches of 
humour - for example, saying 'Man 
Utd' sends you back to the start 
and confiscates your treasure! The 


second game, House is built 
around a mansion inhabited by 
ghosts of ‘famous’ people - 


although | wonder what someone 
playing this game 30 years hence 
would make of Basil Fawlty, Reggie 
Perrin and Anna Ford! By the way, 
beware of Prince Charles who 
picks up anything left lying about. 

The final game, Intergalactic is 
the most complex, and creates a 
galaxy with locations and characters 
based on the 'Dragonrider series of 
SF novels. Three games for £11.50 
has to be good value, but this pack 
is more suited to newcomers and 
will not provide a challenge for 
experienced gamers. 

Adventure, from Hopesoft, is а 
full-blown game which takes the 
explorer into forests, caves, an old 
building and a castle (all familiar 
territory to experienced gamers) 
littered with trolls and other nasties. 
If you get stuck, try the Help facility 
- but it's not very helpful! There is 
not much humour here, but a lot of 
frustration and it will take you hours 
to crack, especially the final рап! 
Adventure is well-written and good 
value at £6.75. Hopesoft also 
produce Pirate Island and a DIY 
adventure kit. 

The next two games, from A&F 
Software, have both been the 


“Тһе author has 
foreseen the results 
of frustration" 


subject of cash competitions and it 
is a measure of their complexity 
that few correct entries were 
received, from hundreds submitted. 
The first is Death Satellite set on an 
abandoned space station. Your 
task is to search for fuel to make 
the journey home. There are few 
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monsters, but a lot of ‘natural’ 
hazards. Many of the objects have 
more than one use and there are 
some subtle touches of humour. 
This game has a minor flaw in that 
it is possible (but unlikely) to 
complete your mission without 
exploring the satellite fully. 

The other game is Zodiac - a pure 
fantasy. Players explore the houses 
of the zodiac in search of treasure, 


“А real challenge 
with some 
unexplained twists' 


encountering characters whose 
attributes correspond to their sign. 
This time there are no flaws and 
some of the clues are very subtle, 
providing a real challenge and 
some unexpected twists. Each 
game costs £6.90 and a third is in 
preparation. 

The final game is Adventure from 
Program Power (a bit repetitive 
these names!). This is unusual in 
that it is written largely in Basic but 
it is every bit as good as the rest, a 
fact attested to by the fan mail 
kindly loaned to me by the author. 
The scenario is standard Dragons & 
Dungeons, the object being to 
rescue a princess, albeit a 
somewhat reluctant damsel. There 
are caves to explore, a castle to 
search and trolls and wizards to 
combat. Again, there is a niggardly 
Help function and the author has 
forseen the results of frustration by 
causing the game to terminate if 
obscenities are typed in! If you get 
hopelessly lost, you can write to 


Program Power for a clue. 
Adventure costs £6.95 and a 
version of Nightmare Park 15 


available from the same source. 

If you've never played ап 
adventure before, try one - l'Il bet 
you get hooked - and the great 
thing is that the whole family can 
join in. All the programs here are 
good value, although experienced 
users may find the Acornsoft pack 
disappointing. Finally, a word of 
thanks to authors and adventurers 
for providing crib notes, without 
which | might still be stuck at the 
keyboard. 


CASSETTE BUG 
FIX FOR 0.1 
OPERATING SYSTEM 


HERE, as a result of popular 
demand, we repeat the cassette 
filing bug patch, first printed in 
September's Acorn User. ` 


Problems with the BBC 
micro's cassette filing system 
(0.1 operating system) can be re- 
lieved by the listing below. (Type 
*FXO to find which OS you have. 

Two factors need to be over- 
come. The first involves char- 
acter output routines whereby 
complete Basic strings are 
sometimes not written to the 
tape. The second is caused by a 
hardware problem which corrupts 
certain files as they are written 
to the tape. 

The modification, devised by 
Richard Russell of the BBC, is 
given below as a program to be 
typed into the BBC micro and 
RUN on startup. It contains a 
*KEY command on line 9 to 
ensure it is preserved over use 
of the BREAK key. Obviously, 
the modification is lost from 


memory if power is turned off 
and also on a ‘hard reset’ (rapid 
BREAK BREAK). Having installed 
the modification, SAVE it on the 
front of a tape to be LOADed 
whenever the 
started up. 


computer is 


1КЕМ OS 0.1 CFS PATCH 


2REM <FIX1> restores regis 


ter A 
3REM over a PUTBYTE call. 
4REM 
SREM <PIX2> avoids tape corruption 
6REM during SAVE and PUTBYTE і 


7REM 


8REM Machine code is "ate ) 
9 *KEY 10 Are resin у; 
lorod 20А=606: 2ь20В-0;м 
'ORI$-0TOl:P$-&DD0:GOSUBS5O:NE 
202Ь218=Е1Х1: 2Ь219=РТХ1 Diy БЫ 
?&20A-FIX2:2 =F 25 
sachs &20B-FIX2 DIV 256 
50[ OPT 1$*2 
60.FIXl PHA:JSR &F521:PLA:RTS 
70.FIX2 CMP#&91:BNE GO:CPX#0: BNE GO 
8OTSX:LDA&102,X:CMP#&F7:BEQ TRAP _ 
SOLDX#0:.TX LDA$591:STA&FEO9:RTS 
100.GO JMP(&DB60) 3 
110.TRAP PLA:PLA 
120JSR&F9D8: JSR&FB7B 
130JSR TX:JMF&F7FB 
140 JRETURN 
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Three out of every four 
computers going into 
schools are BBC Micros. 


Is there a lesson to be 
learned by every user? 


As part of the current government subsidised 
scheme aimed at introducing micros to schools, 


the Department of Industry undertook a survey of 


machines available and made recommendations to 
education authorities all over the country. 

The BBC Micro met their priorities exactly: 
it is economical yet fast and powerful, and it can 
justify the investment involved, through its capa- 
bility to grow with the needs of the user and with 
the rapid. changes in technology. 

‘Teachers and education authorities agreed. 
and today it represents over three-quarters of all 
micros bei ng ordered for schools across the 
country under the DOI scheme. 


The BBCS choice too. 

Inc hoosing a machine to put their name 
to for their massive Computer Literacy Project, 
the BBC had the same set of priorities as the DOI. 
Тһе BBC Micro is now an integral part of that 
project, which includes books, software, courses 
and a number of major television series, one of 
which, “Making the Most of the Micro” is now 
being broadcast. 


АП this for only £399. 

The BBC Micro is light and compact. It 
generates high resolution colour graphics, and is 
capable of synthesising music and speech using 
its own internal speaker. The keyboard uses a 
conventional layout and typewriter feel. 

The most sophisticated version (called 
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Model B) is available for only £399. (There is also 
a basic model available, the Model А, at £299) 
Designed to grow. 

Last year the magazine “Which Micro?” said 
that the most attrac tive and exciting feature of the 
BBC Microcomputer was its ‘enormous potential 
for expansion. 


This is indeed one of the 
features that sets it aside from 
the competition. 

For example, as well as 
interface sockets to allow you 
to connect to a cassette 
recorder, and to your own 
television, you can also use 
video monitors, disc drives, 
printers (dot matrix and 
daisy wheel) and paddles 
for games or laboratory 
use. 


ТИ 


You can also plug 
in ROM cartridges con- 
taining games wii 
specialist application 
programs. 


The Tube. А unique feature. 

The Tube, which is unique to the BBC Micro, 

provides for the addition of a second processor via 
a high speed data channel. The possibilities are 
enormous. For example, the addition of a second 
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ЭМН» 6502 processor with 64K of RAM doubles 
processing speed. While a Z80 with 64K of RAM 
opens the door to a fully CP/M* compatible 
operating system, with all the benefits for business 
applic alius. 


Linking up with other computers. 

'The BBC Micro also offers a facility of 
immense potential value to sc ‘hools, colleges and 
businesses. It's called Econet—a system which uses 
telephone cable to link with other BBC Micros. 

A number of machines can then share the use of 
expensive disc drive and printer facilities. 


Make full use of Prestel & Teletext. 

With special adaptors | you will not only be 
able to turn your TV set into a Prestel te rminal and 
Teletext receiver, but you can also take data and 
programs direct from these services.( The programs, 
which are known as telesoftware, are already being 
broadcast by ВВС Ceefax service.) This is another 


first for the BBC Micro. 
BASIC plus. 


A sophisticated version of BASIC has been 


The best possible back-up. 
Your BBC Micro comes with the bac kingofthe 
BBC and an extensive dealer and service ne Pd 
Each approved dealer is able to offer advice 
and carry out expansion work and repairs. 


BBC Microcomputer = Model A and Model B. 
2MHz 65024 Processor. 
32K КОМ; I6K RAM Model A, 32K RAM Model B. 
Full QWERTY keyboard with 10 user-definable 


function keys. 


Mixed high resolution graphics and upper and lower 
g era} PI 
case text. 


300 baud and 1200 baud interface for standard cassette 
recorders. 


Three-voice music synthesis with full enve lope control 
feeding internal loudspe aker. 


Interface sockets (Model B only) - R5423, for analog 


inputs centronics and user port. 
6502. Z80. 16032 second processors. 


Single and Dual Disc Drives with 100 and 800 K-bytes 
storage. 


Teletext unit. 


Speech synthesis. 


chosen for the BBC Micro, which incorporates 
features normally found only in more advanced 
high level languages. However, there is also a facility 
allowing access through a simple command to 

Рай 57%; language - for example, PASCAL, 


FORTH d L ISP 


*'Irademark of Digital Research 


A full range of software. 


Applications software for the BBC Micro 
already cover a very wide field. Packages covering 
games, education and business applications are 
available on cassette. All developed to the same high 


standards set by the hardware. 
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Networking facility = via Acorn Econet? 


How to buy your BBC Micro. 

If you are a credit card holder and would like 
to buya BBC Micro B,or if vou would like the address 
of your nearest stockist, just phone 01-200 0200. 

Alternatively. you can buy a Model B direc tly 
by sending off the order form below to: BBC Micro- 
с omputers, c/o Vector Marketing, Denington Estate, 
Wellingborough, Northants, NN8 2RL. 

All orders are despatched by fully insured 
courier and come complete with « asy to follow 500 


page User Guide and Welcome casse tte. - 
| 
| 
| 
| 
| 
| 
| 
| 


Fer . : 
a 01-200 0200 credit card holders. 
То BBC Microcomputers, c/o Vector Marketing, 
Denington Estate, Wellingborough, Northants NN8 2RL. 


Please send me ___ BBC Model B Micro- 
computers at £399 each, inc. VAT and delivery. І enclose 
PO/cheque payable to Acorn Computers Limited 
Readers A/C or charge my credit card. 

Card Number 


Amex/Diners/Visa/Access (Delete) 


Name 


Address 


: Postcode 


REP C. а! — 717 — AM 
Registered No. 140 3810 VAT No. 215 400220 


Signature 


The BBC Microcomputer System. 


Designed, produced and distributed by Acorn Computers Limited. 
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Paul Beverley introduced the 1 MHz interfa 


In January's issue, | introduced 
you to Fred, Jim and Sheila, the 
three pages of memory-mapped 
input/output on the BBC micro, and 
explained how they could be 
accessed using byte indirection 
(? — the equivalent of peek and poke). 
However, this is the ‘unofficial’ way 
of doing it - the recommended way 
is to use the operating system calls. 
If you faithfully stick to using the 
routines provided within the 
operating system, all your programs 
will still work when you add a 
second processor, or upgrade your 
machine. 

Sheila accesses all the interface 
hardware on the machine itself, 
including the 6522 versatile 
interface adaptor used for the 
printer and user ports, but if you 
want to hang more hardware onto 
your machine than can fit onto the 
user port you will have to start 
using Fred and Jim – the 1 MHz 
interface bus. 

Figure 1 gives suggested 
memory allocations for the 1 MHz 
bus and shows the sort of devices 
Acorn are anticipating we will be 
linking onto it. It confines ‘user 
applications’ to memory locations 
&FCCO to &FCFE, but the memory 
locations mentioned do not include 
Jim (&FDOO to &FDFF). This is 
because these locations along with 


MOVE OVER TO 


FCOO - FCOF Test hardware 
FC10 - FC13 Teletext unit 

FC14 - FC1F Prestel unit 

FC20 - FC27 IEEE 488 interface 


FC30 - FC3F Cambridge Ring 
interface 


FC80 - FC8F Test hardware 


FCCO - FCFE User applications 
FCFF Paging register 


Figure 1. Address allocations for 
Fred 


the 'paging register (&FCFF) are to 
be used to allow the addition of 
64k of ‘paged memory which will 
be explained later. First we need to 
look in detail at how to attach 
devices to Fred and before we can 
do that we need to look at exactly 


45V 


what facilities are provided on the 
1MHz bus connector. 

It will be worth referring to the 
circuit diagram of the 1MHz bus 
interface (User Guide, p.503) when con- 
sidering individual lines on the 
connector. The 'N' at the start of 
line names like NPGFC and NIRQ 
means they are ‘negative active’, ie 
it is when they go to logic O that 
they perform their specified 
functions. 

А0 - АТ (pins 27-34) are the 
eight low address lines of the 6502 
which, when combined with one of 
the page select lines, can be 
decoded to identify any address 
between &FCOO and &FDFF. They 
are buffered by a 74LS244 which is 
permanently enabled, so they are 
always active. 

DO - D7 (pins 18-25) are the 
eight data lines from the processor. 
They are buffered by a 74LS245 
which is a bi-directional buffer 
since the data has to be able to 
come from the processor to the 
devices on the bus and vice versa. 
However, this buffer is only enabled 
when either Fred or Jim is being 


7+1.52› 


2У 
Figure 2. address 


applications. 


Simple 


сз — — o Feex  FCDX 


Figure 4. Connections to 6522 VIA 


| 741.538 


decoding 


Figure 3. 


for user 


741-520 


Further address decoding 
for user applications 


or ——— 
FEX 


Figure 5. 


Extra decoding for figure 3 ду 


SELECT 


* 
7 
е 
7 
8 


741.5152 


Фу 


h 741-5139 
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ce іп January. Now һе shows how to use it 


FRED AND JIM 


accessed, and the direction of data 
flow is controlled by the read/write 
line from the processor. 

Each of lines NPGFC and 
NPGFD (pins 10, 12) is decoded 
from the top eight bits of the 
processors address lines to select 
pages «ҒС00 and &FDOO. They go 
low when the processor tries to 
access a device in the given page. 

Analog in (pin 16) is an input to 
the audio amplifier оп the 
computer. Any signal applied here 
will be added to the sound or 
speech already being passed to 
the amplifier. Its input impedance 
is 9kohms and in the absence of 
any on-board speech or sound 
signals it requires 3V rms for full 
volume output to the speaker, but if 
you do use the speech or sound as 
well, the full 3V will cause distortion. 

NRST (pin 14) is an output only 
from the computer and goes low on 
power-up when the Break key is 
pressed. It can therefore be used to 
initialise devices on the bus to a 
known condition. 

NIRO (pin 8) is the usual IRQ 
(interrupt request) line of the 6502 


Figure 6. Connecting to ZN428 digital to 


analogue convertor 


Spare line on 
e мри? 
device 


(possibly C&lor CB2 
VON m^ port) 


4 START 
CONVERSION 


Figure 7. Connecting to ZN427 digital to analogue 
converter. To start conversion read &FCF2: to read 


resultant value, read &FCF1 
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processor but because many 
functions of the machine use 
interrupts, it should be left well 
alone unless you know what you 
are doing. 

NNMI (ріп 6) is not non- 
maskable interrupt. Again, this 


interrupt line should not be played 
with unless you have 'an advanced 
knowledge of 6502 programming 
techniques’, as the Acorn application 
note puts it. This is especially so if 
you have a disc system. 

1MHZzE (pin 4) is a system clock 
for the devices on the bus and is 
derived from the master clock for 
the processor, which is 2MHz. 
When devices on the bus are being 
accessed, the processor clock 
pulses are therefore 'stretched' by a 
special circuit so they coincide with 
the 1 MHz clock pulses. 

R/NW (pin 2) is the 6502's read- 
write line, buffered to improve its 
drive capability. 

(Pins: 1,3,5,7,9:31,13,15,17 апа 
24 are all OV lines to act as screens 
where adjacent lines are non- 
synchronous) 

The idea of address decoding is 
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that each device connected to the 
data lines must only be enabled 
when a particular combination of 
1s and 05 appears on the address 
lines and the appropriate page 
select line also goes low. If you are 
sure you will never want to attach 
more than a few simple devices 
onto the bus and will not decide 
later to add more things onto the 
bus, you don't need to decode all 
eight lines. You need only do just 
enough to discriminate between 
the devices you have got. However, 
it is not that difficult to do the 
decoding properly and is worth the 
effort in the long run. 

Figure 2 shows what is needed 
to attach a few simple devices onto 
the bus and have them addressed 
in the range suggested by Acorn 
for user applications. It uses а 
single 3 to 8 line decoder chip and 
a single chip with a couple of four 
input NAND gates in it. One of the 
gates is only being used as an 
inverter, so if you are designing 
circuits to be attached to the bus, 
you might be able to use an 
inverter from another chip, leaving 
the second four. input gate for other 
decoding. The address range it 
uses is &FCFO to &FCF7, for no 
other reason than that, within the 
user application addresses, these 
can be decoded with the minimum 
number of gates. 


Figure 8. Connecting to eight-bit latch. 
(a) Input: Data latched when clock input goes logic 1 
to logic O. To latch data either read &FCF3 or use external 
signal. To read data, read &FCF4 

(b) Output: To output data, write to &FCF5 

Output is permanently enabled by OV on enable input 
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The circuit in figure 2 will 
connect eight individual devices 
such as ADCs or DACs or eight-bit 
latches, but to link devices which 
have a number of internal registers 
such as 6522 versatile interface 
adaptor you will have to arrange 
your initial decoding as in figure 3. 
This divides ир the user 
applications addresses into four 
groups of 16 address, and since 
the 6522 has just 16 register 
addresses it can be enabled by 
one of the lines this circuit 
provides. However, Acorn's note 
suggests we avoid using &FCFF, so 
if you want to add a VIA, it is better 
to attach it to either &FCCX, &FCDX 
or &FCEX. The connections for a 
6522 VIA are shown in figure 4. 


I: you have got that. far and want 
a few lines for extra individual 
devices, you can use the other half 
of the 74LS139 to give four extra 
individual address lines (figure 5), 
or use another 7415138 to provide 
eight more lines. 

Figures 6, 7, and 8 give 
examples of how to connect 
various devices onto the bus using 
the individual address lines 
provided by the decoding. The only 
thing to be careful of is. when 
interfacing to devices that are 
being used as inputs to the system 
such as the ADC in figure 6 or the 
74LS374 being used in the input 
direction. The problem is that if by 
mistake. you try to write to an input 
device, then both the device and 
the data buffer will be trying to write 
onto the data lines at the same time 
and one or other may be damaged. 


You could remove the problem 
altogether by putting іп extra 
hardware on each device, or rely on 
yourself never to make that 
mistake- the choice is yours! To be 
really safe, you have to use. the 
processors read/write line (R/NW) 
and gate it with the decoded 
address to provide the chip enable 
(figure 9). It only requires half of 
one 741500 chip for each device 
that needs protecting. 

In Acorn's applications note on 
the 1 MHz bus, it mentions a 
problem with the page select lines. 
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х 791504 
Figure 9. Gating the device select 
with read/write line 
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Ax 741592 
Figure 10. Cleaning up page select 
line 


4x 741575 vsed 
as ам inverter 


Figure 11. Alternative for producing 
clean select lines 


Figure 12. 64k of ‘paged’ memory on 1MHz bus 


It is rather technical, but basically, 
because of the way the processor 
clock pulses are ‘stretched’ while 
accessing 1 MHz bus, it is possible 
to get spurious page select pulses 
appearing. 

Instructions are given in the 
applications note as to how to 
clean up the select lines. If you just 
want to use page &FCOO then the 
circuit in figure 10 will do the job 
admirably. If you want to use both 
pages &FCOO and &FDOO then the 
suggestion is to use the circuit in 
figure 11 which cleans up both 
lines using only one chip. 


The applications note explains in 
detail how to provide 64k of paged 
memory addresses on the bus. 
There is no space here to go into 
too much technical detail, but as a 
matter of interest, let me explain the 
principle which is illustrated іп 


figure 12. To address 64k of ROM, 
RAM or whatever, 16 address lines 
are needed. The lower eight lines 
can be provided by the eight 
address lines on the bus, but for 
the upper eight, you use an eight 
bit latch attached to the data bus. 
This is referred to as the ‘paging 
register. You store in this latch 
(which is addressed at &FCFF) the 
page number (the top eight bits) of 
the memory to be accessed and 
then read and write to page &FDOO. 
Al data transfers which the 
processor makes to and from this 
page are actually going through to 
the selected page in the extended 
memory. 

Hopefully you should. now be 
able to connect various devices 
onto the 1 MHz bus. 


Ф BBC Microcomputer Applications 
Note 1 - The 1MHz Bus, from 
Acorn Computers at £2.50. 


June's Acorn User will feature an article on interrupts 


Software for the BBC Micro 


A ROM based spread 
sheet program. 


Debugging Program 


2 machine code debugging programs — one 
in ROM, one on tape. Essential for the 
machine code programmer. An ideal 
complement to the assembler built into the 
BBC machine. 


The word processor for the BBC machine. Disk D - ‘tor 


This ROM based word processor has 

received superb reviews. A ROM containing useful 
Supplied with full spiral bound manual and disk utility programs. 
cassette containing an example Enables the recovery of 
document and free typing tutor program. any data off the disk 
Now available from stock. Quantity including deleted files etc. 
Discounts. 


£39.00 + £1.50 p&p + VAT. 


Mode 2 graphics, a machine code High speed and high resolution 

game much like the ‘Galaxians’ graphics are combined in this game 

found in the arcades — very fast and to produce an exciting game — 

also works with joysticks almost identical to the original 
arcade version 


£7.80 +VAT £7.80 +VAT 


We give very generous 
trade discounts 


Cash or royalties we 
pay the best rates 
around for any good 
BBC micro software 
Our tapes are guaranteed to 
work on all Operating Systems. 


/ ive 
High resolution graphics with Another game that has received 
thousands of skill levels — more very favourable reviews — Fast and COMPU ? ER 
features than any other chess game. addictive 


ұу ый Б: 
- £10.00 + VAT. £7.80 +VAT ae /7,/727]j 


EN 16 Wayside, Chipperfield, 
Herts, WD4 9J). tel (09277)69727 
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EDG GRAPHICS PACKAGE 


Salamander Software has recently 
obtained sole U.K. marketing rights to a 
sophisticated graphics package for use with 
the BBC Model B microcomputer. The pack- 
age was developed by a firm of consultants 
and design engineers to the oil and utility 
industries for in-house use, and has now been 
assembled in commercial form for appli- 
cations in the home, business and schools. 


The package consists of an advanced 
picture drawing system controlled entirely by 
normal keyboard input and using cassette 
tapes for software and picture storage, so that 
no additional hardware is required. 


THE MAIN SYSTEM FEATURES ARE: 


x Picture drawing in mode 0, 1 or2 

x Actual and Logical colour changes at any time 

x Drawing functions include lines, boxes, circles, arcs, text 
and shape repetition 

x Drawing aids include grid, elastic band, save and home 
cursor (5 positions) 

x Colour fill 

x Text window showing X, Y cursor position, length, angle, 
colour menu and current colour 

x Saving and loading of pictures using cassette tapes 

x Multi file picture 

x Flashing crosshairs cursor 

x Userinstructions/prompts 

x Spiral bound manual 


PRICE £24.95 inc VAT 


Available from: 

Salamander Software 

27 Ditchling Rise 

Brighton 

East Sussex 

BNI 4QL 

or ask at your local Acorn dealer 

Trade enquiries: Tel: B'ton (0273) 771942 


Send stamped s.a.e. for full catalogue : СУУ CA LLL 
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FASTER 


Tu utility writing language BCPL 
arose, in the late 1960s, from the 
ashes of a project to produce CPL 
- the Combined Programming 
Language - by Cambridge and 
London universities. CPL aimed to 
produce. a, more powerful and 
consistent block-structured language 
to replace earlier languages like 
Algol 60. Whilst the CPL project 
had some very useful ideas, its 
sheer size and complexity caused it 
to collapse without a full compiler 
ever being produced. 

Much had been learned, 
however, about desirable features 
in programming languages, and 
some of the original workers on the 
project took the ideas, trimmed 
them down to size and produced 
BCPL (Basic CPL). After about five 
years BCPL became established in 
its final form, and since then has 
found world-wide favour as a small 
yet powerful, efficient, medium-level 
language for compiler writing and 
system software implementation. 
The BCPL compiler is itself written 
entirely in BCPL, and тапу 
operating systems have used it, 
notably Tripos, which under various 
commercial guises is proving a 
powerful alternative to Unix on 16- 
bit micros and minis. In addition, 
BCPL is valuable for word- 
processors, adventure programs 
and, because of its speed, real-time 
games. 

BCPL has, in its turn led to new 
languages. In America, it became 
the B programming language. This 
did not last long, but was improved 
to form the C language, which 
among other things, was used to 
write Unix. BCPL has even affected 
Basic. Users of Acorn Atoms and 
BBC micros have many of the 
features of BCPL incorporated in 
the Basic of their machines. 

BCPL is a fully recursive block- 
structured language, after the style 
of Algol or Pascal. Unlike these 
languages, which have many data 
types such as floating-point, 
integer, strings etc, BCPL has only 
one type, the BCPL word. This can 
be considered as an integer, 
usually of 32 bits (on mainframes) 
or 16 bits (on micros). 16-bit 


ACORN USER APRIL 


THAN 
BASIC 


Stan Froco gives an 
introduction to BCPL, 
a fast language which 
is valuable for word 
processing, adventure 
programs and real- 
time games 


implementations will be described, 
although the differences from 32-bit 
implementations are not generally 
important. Various operations are 
provided on these words, such as 
arithmetic operations, shift operations 


and Boolean operations, as well as 
routines to print them out as 
decimal or binary numbers. 

BCPL uses the same datatype 
for text. Since an ASCII character 
requires eight bits, you can hold 
two characters in a BCPL word. 
Since there is no datatype 
distinction you are perfectly at 
liberty to consider these as 
numbers and add them or apply 
any other operation if you so desire. 
The result in this case is not 
particularly useful, since all that will 
happen is that the ASCII values will 
be manipulated. However, the 
ability to hold, say, a label or 
procedure in a variable so simply 
can be useful. For instance the 
following piece of code calls either 
a routine SUB or a routine ADD 
with arguments EXP1 and EXP2, 
depending on the value of OPER: 

PROC := OPER = '+ -> ADD, SUB 

PROC(EXP1,EXP2) 


The first command means give 
variable PROC the value ADD if 
OPER is equal to ‘+’, else give it 
the value SUB. In Basic this would 
be: 

IFOPER="+" THEN LET PROC= 

ADD ELSE LET PROC = SUB 
In fact all objects in BCPL are 
represented as BCPL words. A label 
fora GOTO statement is just the 16- 
bit value pointing to that place in 
the code. Similarly procedures are 
just 16-bit addresses of the start of 
the procedure. You can even 
multiply labels or subtract pro- 
cedures: not particularly useful but 
perfectly legal. 

This тау itself not seem 
important, but, what is important is 
that a BCPL word may hold a 16-bit 
address. Since BCPL uses 16-bit 
words, the address of a BCPL word 
will be only half the address of the 
byte in memory. Thus the fourth 
byte in memory will be the second 
byte of the second BCPL word. 

BCPL has an operator to use 
addresses. This is the indirection 
operator, ‘!’. Thus, while in BCPL the 
assignment B := 4 will give B the 
value 4, the assignment B := !4 will 
give B the value held in the fourth 
BCPL word in store. This is rather 
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MICRO MANAGEMENT ORDER FORM 
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BBC MICROS ACCESSORIES 
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Mail or telephone order 
Barclaycard or Access 


CRETE cP, SPECIAL OFFER 
GEE Post and Packing £1 


Credit Card accepted л on all fi 
BARCLAYCARD Н ems 
- — ШЫНЫНЫ | Extended to orders 
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Micro Management 32 Princes Street, Ipswich, Suffolk. Telephone: (0473) 59181 
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Microcomputers 


VAT Included where applicable 


Quality Disk Drives 


Single drive 40 track single sided 1 x 100k £210.00 
Dual drive 40 track single sided 2 x 100k 4350.00 
Dual drive 40 track double sided 2 x 200k £546.25 
Dual drive 80 track double sided 2 x 400k £799.25 


All drives are cased with own PSU for reliability, and include connecting 
cables and'utilities disk. Delivery £4.00 


Software for the BBC Micro 


MISSILE CONTROL the first implementation on the 
BBC Micro of the popular arcade game. (32K) 

MAZE MAN an authentic version of the popular 
arcade game. (32K) 

BALLOONS a highly original game that soon becomes 
compulsive playing. (32K) 

DISSASSEMBLER the memory dump routine includes 
a scrolling back in memory facility. (16K) 


MISSILE CONTROL, MAZE MAN and BALLOONS 
use the Keyboard or Joysticks for control 


30 + Programs for the BBC Microcomputer 


This Book contains program listings, with explanations and tips 
on using the BBC Micro 
GAMES UTILITIES GRAPHICS and MUSIC 
Most programs will run on Model's A and B 
Edited by C. J. Evans, various Authors. 
A pair of cassettes with all the programs is available. 


BOOK  f5.00 
BOOK and CASSETTE SET 49.00 


LEADS 


The BBC Micro comes without a cassette lead 
7Pin Din to 2 x 3.5mm and 1 x 2.5mm minijacks £4.00 
7Pin Din to 5Pin Din and 2.5mm minijack £4.00 
7Pin Din to 7Pin Din £4.00 
7Pin Din PLUGS Two for £0.65 
6Pin Din PLUGS (for RGB socket) Two for £0.65 
5Pin Din PLUGS (360' for RS232) Two for £0.65 

RS423 TO RS423 (BBC Micro to BBC Micro) 

Two metre cable £4.00 Four metre cable £5.00 


TELEVISION/MONITOR LEADS full range available 
Phono plug to Co-ax with high quality cable 3 Metres 
BNC Plug to BNC Plug 
BNC Plug to Phone plug 
(i.e. BBC Micro to Rediffusion TVRM) 
RGB 6PIN DIN to 6PIN DIN 1 metre £4.00 2 metre £5. 00 


PRINTER CABLES 


BBC to 36 way Centronics Type connector £17. 
BBC to 25 way D Type (For use with RS232) £ 

BBC to 40 way edge connector (Centronics 739) £20. 
TORCH to 36 way Centronics Type connector #20. 


Blank C30 Computer Cassettes 


Ten for £4.50 
15 Way D Type Plug with Cover £2.75 
Computer graphics design pads 100 sheets £4.00 


BBC Upgrade Kits 


RAM UPGRADE (100ns) 
KIT A Printer and 1/0 Port 
KIT B Analogue Port 

KIT C Serial 1/0 and RGB 
KIT D Expansion Bus/Tube 
Full Upgrade kit 


All components full specification 


STAR DP8480 PRINTER From £250.00 Inc VAT 
80 CPS : 80/96/132 COLS 

BIDIRECTIONAL LOGIC SEEKING 

TRACTOR WITH FRICTION FEED 

CENTRONICS £217.39 + £32.61 VAT = £250.00 

RS232 £235.00 + £35.25 VAT = £270.25 

High Res Graphics option to allow BBC Screen dumps £15.00/£20.00 
(24HR SECURICOR DELIVERY FOR PRINTERS f8.00) 


VAT Included where applicabie 


Send SAE for full Price List of our large range of accessories. 


B de E. POSTAGE Add 50p per order or as stated 


Dept (AU), 25 HENRY AVE, RUSTINGTON, 
W.SUSSEX. BN16 2PA (09062) 6647 


Microcomputers 
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SYNTHESISER 


Model A or B 
Setting up and editing of envelopes 
and sound channels made easy using 
this utility programme. 

Up to 36 envelopes can be defined and 
played instantly using piano like 
keyboard and secondary keyboard. 

Facilities include storing envelope 
values on tape, synchronizing of 
sound channels and ability to play 
chords. 
Full instructions supplied 
Price £8.95 including рёер 
plus one FREE programme. 


The BUS Company 
16 Colwill Walk Mainstone 
Plymouth Tel: (0752) 781037 


BUSCO 


BBC USER SOFTWARE 


adding the finishing touch 
to your BBC computer . . . 
the OWL PERCH” 


The ‘Owl Perch’ Stand is a heavy duty, sand-cast aluminium 
alloy support designed to enable a monitor or television set to 
be placed above the B.B.C. Computer. It prevents damage to 
the plastic case of the computer and allows the VDU screen 
to be positioned at a comfortable viewing angle. The ‘Owl 
Perch’ may be earthed to provide screening for the computer. 

The top surface of the stand is recessed to prevent the 
monitor sliding off the stand and prevent liquids or small 
objects falling on to the computer. It is finished in an 
attractive cream coloured epoxy enamel and is fitted with 
rubber feet to prevent damage to table or desk tops. The ‘Owl 
Perch’ VDU Stand provides ample clearance to prevent 
overheating. The price quoted is for the Standard single tier 
unit but various extras are available including a second tier kit 
to provide an additional shelf for mounting disc drive, etc., 
below the VDU. 


leaflet available £35 incl VAT & p&p (UK) 
please allow up to 28 days for delivery 

WILLIAM BROADY & SON LIMITED (Dept A) 

ENGLISH ST., HULL. HU3 2DU (est. 1902) 


ACORN USER APRIL 


b page 67 

similar to Basic's PEEK instruction 
using BCPL words rather than 
bytes. Similarly !4 :— B will put B in 
the fourth word in store. BBC micro 
and Acorn Atom users will 
recognise the similarity with ‘?’ 
used for PEEK and POKE on their 
machines. 

BCPL programs may use this 
feature to build up complex data 
structures, with BCPL variables 
holding addresses pointing to 
different parts of the structure. A 
common use is to build vectors, 
BCPL's equivalent of arrays. V := 
GETVEC(5) will assign six consecutive 
words of store and V is given the 
address of the first one. Thus, !V will 
give the contents of the zero 
element of the vector, (М + 1) may 
give the contents of the first 
element and so on. For convenience 
(V +1) may be written as V!1 or 1!V. 
The six elements of the array may 
be accessed by: М!0, V!1, V!2, V!3, 
Vl4 and МІБ. 

Vectors like this are also used 
for strings in BCPL (the first byte of 
the zero element holding the 
number of characters in the string). 
Thus: 


B := "A string" 


sets up a five element vector as in 
figure 1. 

В!2 will give a word holding the 
characters ‘t and ‘r. Clearly we 
want to be able to get at the 
characters, and the byte indirection 
operator, 96, does this. Thus B%3 
gives the third character (or byte) in 
the string ('s' here). В%0 gives the 
length of the string. This facility 
gives unlimited power to perform 
any string manipulation. 

Finally, a very distinctive feature 
of BCL is its rich variety of control 
statements. First there are the 
conditionals, IF and TEST. The IF 
statement has the form IF 
«condition» THEN «block to 
execute» and the TEST statement 
has the form TEST<condition> 
THEN «block to execute» ELSE 
«block to execute». 

The reason for having two 
statements, rather than just an IF 
statement with an optional else, is 
illustrated by the following fragment 
of Basic: 

10 INPUT B 

20 IF B > 99 THEN IFB < 1000 


THEN PRINT “Hundreds” ELSE 
PRINT “Thousands” 


It is not clear which IF the ELSE 
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2 GET "LIBHDR" 
3 
4 MANIFEST 
$( 
highest = 5000 
$) 


LET START () BE 
0 $ 


LET prime = VEC highest 
= LET divisor = 2 , 
FOR i = 2 TO highest 
14 DO 1 
15 prime!i := TRUE //Initi 
> I3 * tiall i 

16 prime!0 := FALSE //Zero not eles | pov 
ji prime!l :- FALSE „Опе not prime 
is Sa divisor * divisor > highest 
20 $( 
21 LET nextcross = divisor * divi 

ivis 
z = nextcross > highest ін 
24 $( 
2 prime!nextcross :- FALSE //Delete 
- nextcross :- nextcross + divisor 
28 divisor := divisor + 1 // 

= Select next divi 

гы Б or. ivisor 
= REPEATUNTIL prime! divisor //Must be TRUE for prime 


32 FOR i = 0 TO 5000 

33 DO 

34 AA Ew З 

5 mp e //TRUE => i is prime 
WRITED (i 

37 $) = 


belongs to. Presumably it belongs 
to the second, because if it belongs 
to the first, entering 10 will cause 
“Thousands” to be printed, 
presumably not what was intended. 
This is called the ‘Dangling ELSE 
problem’ and by having two 
different statements BCPL avoids it, 
since a TEST must have an ELSE, 
while an IF may not. The above 
code would be written: 

IF B >99 

THEN 

TEST B < 1000 
THEN 
WRITES(“Hundreds”) 
ELSE 
WRITES("Thousands") 
and the meaning is clear. 

The above example also 
illustrates BCPL's flexible layout. 
Spaces and new lines are always 
ignored, so long as they don't 
produce an ambiguous program, 
except where they appear in 
strings. They may be used freely to 
lay the program out clearly. In 
addition, BCPL has FOR-NEXT 
loops, and REPEATUNTIL and 
REPEATWHILE instructions, with 
the condition tested at the 
beginning or end of the loop. It 
becomes extremely easy to 
produce very structured programs 


l //The seive of Erastothenes 


: A қ - 
3 WRITEF ("*PPrimes up to AN*N*N" highest) 


Program 1. The seive of Erastothenes 


//Header 


without using а single GOTO 
statement (although BCPL does 
provide them if you must use them). 
This in turn facilitates debugging, 
making BCPL programs very 
efficient in terms of programmer 
effort. 

This is only a brief description of 
the flavour of BCPL. What then are 
the advantages for micros? Тһе 
main one is its size. The language 
is small enough for a full compiler 
to be fitted on an eight-bit machine. 
In addition, it can be compiled in 
small sections. By dynamically 
linking in sections as they are 
needed, programs which in total 
are bigger than the machine's main 
store may be run. 

Since the code may be compiled 
into machine code, the programs 
run about two orders of magnitude 
faster than the fastest interpretive 
language, such as most Basic and 
Lisp implementations on micros. 

The clarity and structure in BCPL 
is of great value when compared 
with other compiled languages. 
Forth, the only major contender as 
a compiled language is harder to 
understand. 

However, BCPL is not perfect. A 
major problem for micros is that 
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while the compiled. code is of a 
high standard, it ofen takes up a lot 
of room compared with hand- 
written machine code. A solution 
recently made available is to 
compile to a compact intermediate 


A full compiler 
can be fitted 
оп ап 
eight-bit micro 


code, Cintcode, which can be 
efficiently interpreted. This typically 
occupies only about one third of 
the room of identical compiled 
code at the expense of running at 
one third the speed. This is the 
System used by the BBC micro 
implementation. 

Other disadvantages of BCPL 
are more inherent in the. language. 
The facilities for treating BCPL 
words ав real numbers аге 
invariably poor and slow, and for 
complex scientific ^ calculations 
interpreted Basic is certainly as 
fast, and better equipped. In 
addition, the compiled code, while 
good, cannot be fully optimised. 
Those requiring a further increase 
in speed will have to use machine 
code or a language such as Fortran 
(although on 8-bit micros you won't 
find optimising compilers yet). 

The example program calculates 
prime integers up to 5000. The 
method used is the Seive of 
Erastothenes, a technique invented 
by a Greek called Eudoxus (just to 
confuse matters). All the integer 
numbers from two to 5000 are 
written down. Then all multiples of 
two are struck out, followed by 
multiples of three, five and so on for 
all primes up to the square root of 
5000. All integers which have not 
been struck out must now be prime. 
The method is efficient for large 
numbers of prime integers, 
although it requires a large amount 
of memory, particularly with the 
simple implementation given here. 

BCPL does not distinguish 
between upper and lower case, and 
so for clarity lower case is used for 
all variable names, labels etc. 

Comments are introduced by a 
double. slash, as іп line 1. 
Everything from // to the end of the 
line is ignored by the compiler. 

The GET directive of line 2 
inserts the text file LIBHDR which 
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contains declarations of all the 
standard headers. 

The. MANIFEST declaration in 
line 4 is used to declare highest as 
a constant equivalent to 5000. 


- Wherever it occurs in the program, 


5000 will. be substituted. This 
makes. for clarity, and also means 
that if | want to generate: integer 
primes up to 10,000 | can just alter 
this one declaration. 

The procedure START is 
declared in line 9. BCPL 
commences execution of a 
program by entering the procedure 
called START. The body of a 
procedure is a block, and a block 
is delimited by section brackets, $( 
and $). The section brackets for the 
body of START are in lines 10 and 
37. Note the use of indenting to 
clarify the position of blocks. 

Prime is declared as a vector of 
5000 elements. Divisor is declared 
as a variable, with initial value 2; 
this is the first prime integer for 
which multiples will be struck out. 

The FOR loop of line 13 is used 


Basic is 
better equipped 
for complex 
calculations 


нна А 
іо set all elements of prime to 
TRUE. When a number is struck out 
its element will be set to FALSE. 
Elements 0 and 1 are set to false 
so they won't be printed out. as 
prime. Line 18 has an UNTIL loop. 
the following block 
until the condition is met, ie the 
divisor to be struck out exceeds the 
square root of 5000. Inside, the 
loop. nextcross is declared as the 
next number to strike out. It is set to 
divisor * divisor since all lower 
multiples of divisor. will have been 
struck out by previous passes. 

The second UNTIL loop strikes 
out all multiples of divisor. This is 
followed in lines 28 and 29 by a 
REPEATUNTIL loop. This is like the 
UNTIL loop, except the condition is 
tested at. the end. The block to be 
executed consists of the single 
statement, divisor. := divisor + 1, to 
increment the divisor until it 
reaches the next prime integer. 
Being a single statement, it need 
not be surrounded by section 
brackets. 

Then follows. a. header for the 


is executed. 


output, using the formatted output . 


routine, WRITEF. A “іп the. output 
string introduces an escape 
character. Here *P means form-feed 
(ie clear the console screen) and 
*N means new line, so the heading 
will be followed.by a blank line. The 
96 introduces a formatted item. 96N 
means insert a decimal number 
from the next argument (highest). 

Finally, the primes are printed 
out using WRITED. If i is prime 
then. primeli will be TRUE! апа 
WRITED (1,8) will printi out in a field 
of eight characters, neatly fitting 
five numbers on а 40-character 
line. 

This program when run on a 
BBC micro (which in fact requires 
one more line of program to 
declare the amount of stack 
required) takes 11.3 seconds, 
compared with 37.7 seconds for an 
equivalent Basic program. 

For further information on BCPL 
the best currently available book is 
BCPL, the language апа its 
compiler, by Martin Richards and 
Colin Whitby-Strevens, published 
by Cambridge University Press. For 
further information on co-routines, 
the only literature | know of is the 
original paper by Ken Moody and 
Martin Richards. 

BCPL systems are available for 
most machines running CP/M, as 
well as some others. Details of 
Cintcode implementations тау 
be obtained from Richards 
Computer Products Ltd, Brookside, 
Westbrook Street, Blewbury, Didcot, 
Oxfordshire OX11 9QA. Details of 
the. implementation for the BBC 
microcomputer may be obtained 
from. Acornsoft, 4A Market Hill, 
Cambridge CB2, 1 NJ. 

Those: interested іп numerical 
applications of BCPL may be 
interested. іп a book by RJ. 
Macmillan, to be published shortly 
by Acornsoft. This describes a set 


BCPL does not 
distinguish 
between upper 
and lower case 


томоша танна COND CIARA CLINT 2 Io гайн: o ewe oo mS Ca 
of routines for performing multiple 
precision integer arithmetic. Programs 
are given in both BBC Basic and 
BCPL, but the superior speed of 
BCPL allows far larger numbers. to 
be manipulated. 
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FINANCIAL GAMES 


BBC Model B 


THE WORLD TRAVEL GAME 


1 or 2 Players, 
Choice of Game, 
'Exciting, Tense, Competitive and 
even Educational' 
* * * * Ж 
Travel the World; Journey by air, rail and road. 
Exchange currencies; Buy souvenirs; Book tickets. 
Cope with hijacks, strikes, robbery and other problems 
inherent with travel. 


Visit countries as diverse as Russia & the Falklands. 


Your aim is to collect 6 souvenirs and return to 
LONDON intact! 


— £6.95 — 


INHERITANCE 


You are P.M. Gt. Uncle Arburthnot 
and Chancellor of ----- is dead. 
‘Great Britain’ a You stand to inherit!! 


A 2 part game. Prove your financial accumen in Part 1 by 
You must select the Party you wish to represent and your investing wisely at the stock and metal markets; if 
aim wigs ae ein for as. Jong as LM must | desperate try the casino or the horse races. If you are 
оды е нн сы а ORAT ой successful you will enter the world of big business in Part 
The game is split into sectors: country profile, shopping 2. Find the secret formula for paradise cola; manufacture 
basket, budget day, reform opportunities, manifesto, and and market the drink; cope with strikes, fires, frauds, cash 
most important election nights (a telling time). shortages, etc. Your ultimate aim is to become a 
A COMPLEX GAME THAT YOU WILL NOT TIRE millionaire! A MAMMOTH GAME PACKED FULL OF 
OF IN A HURRY FEATURES 


— £5.95 — — £5.95 — 


See Reviews in: 
Acorn User Dec '82 — Personal Computer Jan '83 
Trade Enquiries Welcome. Special Deals for Schools. 


Simon W. Hessel (Dept А) 


15 Lytham Court, Cardwell Crescent, Sunninghill, Berks. 
Telephone: Ascot 25179 


24HR DESPATCH — ONE YEAR GUARANTEE — MONEY-BACK IF NOT SATISFIED 


ACORN USER APRIL 73 


HAVE YOU СОТ A BBC MICRO? 
THEN YOU NEED: 


ZENNY 


THE NEWSLETTER OF THE INDEPENDENT NATIONAL BBC 
MICROCOMPUTER USERS GROUP 


IN RECENT MAGAZINES: 


Articles: Teletext Graphics, User Definable Characters, User Definable Keys, Sounds, *FX, Telesoftware, Line Structure and Merging, Epson 
Screen Dump, Pixel Power, Moving Things, Manual Review, What Printer? Seikosha Dump, Machine Code, How To Get More Colours Out Of 
Your BBC Micro, Circles Galore, Conversions for RGB Inputs, How To Use Joysticks, Instant Graphics, Software Protection, String, String, 
String, What Monitor? Speeding Up Your Programs, Computer Conversions, Questionnaire Results, Formatting, Assembler Programming On 
The BBC Micro, Errors? Focus On Adventure, Diskspot and lots, lots тоге..... 

Programs: Labyrinth (Game), Pontoon (Game), Artillery (Game), Life (Misc.), Calendar (Misc.), Prism (Educ.), Spiral Patterns (Graphics), 
Bazooka (Game), 4-In-A-Row (Game), Mortgage (Misc.), Oxygen (Game), Teletext Terminal (Utility), Wordprocessor (Business), Mixer 
(Graphics), How Many Colours? (Graphics), Disassembler (Utility), Maths Race (Educ.), Puzzle Program (Game), TV Test Signal Generator 
(Utility), Alphabet Tester (Educ.), Repeat (Game), Memory Analyser (Utility) and lots, lots more... . . 

Regular Features: Bookreview, Letters, Hardspot, Softreview (we review at least 8 programs per magazine from all sources), Oddspot (a 
different graphical program every month), Meeting Place (where we list local user groups), Contacts (spans over 1 page of names and addresses of 
people who want to get in touch with other users in their area), Competitions, Printereview (we have looked at the Seikosha and Amber 2400 and 
give full details on how to use them with screen dump programs), Seasons (a seasonal program every month), Queryspot, Special Offers (special 
offers and exclusive club discounts) and lots, lots more ..... 


WE HAVE THE BEST WRITERS FOR THE BBC MICRO INCLUDING UNKNOWNS 
AND THE POPULAR WRITERS LIKE JEREMY RUSTON 


WE WON'T TRY TO PUSH LASERBUG ON YOU LIKE THE OTHERS - SEND OFF FOR 
A SAMPLE COPY AND YOU'LL FIND THAT LASERBUG SELLS ITSELF 


ILABLE ... BBC DUST COVERS AVAILABLE ... BBC DUST COVERS AVAILABLE ... BBC DUST COV 


Specially made LASERBUG Dust Covers available for only £3.25 inclusive. Made of high quality polyester/cotton which is better than the less 
attractive PVC ones. Anti-static and in a complimentary colour. Use the form at the bottom to order. 


ERS AVAILABLE ... BBC DUST COVERS AVAILABLE ... BBC DUST COVERS AVAILABLE ... BBC 


Please supply me with: A sample copy of LASERBUG @ £1.00 
A 12 Month subscription to LASERBUG @ £12.00 for 12 issues of the magazine 
A 6 Month subscription to LASERBUG ( £6.00 for 6 issues of the magazine 
An overseas subscription to LASERBUG ( £14.00 (Surface Mail — write for details of air mail) 
LASERBUG Dust Cover(s) @ £3.25 each 


I enclose a cheque/PO for £ : made payable to LASERBUG 
МАМЕ py dee ate s e ie orn eoe de uU stein pines arse өлсек ADDRESS 


Please send the completed form to: LASERBUG Dept. AU, 10 Dawley Ride, Colnbrook, Slough, Berks., 51.3 ООН. 
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“ is obviously a blessing to mankind 
and especially to womanhood3 


pM spoke Christopher Latham 
Scholes, the American printer who 
around 1867 perfected a machine 
which could type faster than the 
human hand could write - something 
engineers and designers had been 
striving to achieve for 150 years. 

Scholes's words, sexist as they 
were, were also prophetic. Even 
more than the outbreak of war, the 
new profession 'typewriter operator 
paved the way for generations of 
women to enter business. 

My complaint about Scholes is 


was just un 
only about 
Despite 


| was th 


THE December competition was 
a tough one - and the response 


dire threats from the Editor about 


break my leg while engaged in a 


THE 


BEST 


TYPE 
RIGHT? 


How do you fancy 
£20-worth of Acornsoft's 
amazing wares? Simon 
Dally is offering just that 
in our free competition. 

First, he considers 

the state of 


Crow E RT .¥ 


that his machine was specifically 
designed to allow words to be 
written quickly — but not so quickly 
that the mechanical keys of the 
machine became jammed. 


DECEMBER'S ace 
RESULTS тм also 99 x 99 was 
3) 840 


dera hundred entries, 
half correct. 
careful checking and 


there being “по room i el 
in Acorn 
User for lame-duck puzzle edit- x: zb „р бе], 20, 21, 22, 
> - + question 2 and 8 were 35, 37 Bogie Pog 81, 88, 
чекке и to interpretation (total = 711) сыла 
Dea ме hadn't specified 7) 496 
erent digits. 8) 1089 (mean-minded readers 


en clever enough to 


4) Several solutions, 
Two goats, one sheep and 261 
Piglets was a Popular answer. 
‘Sheep are cheaper j 
wrote one reader 

5) 6, 999, 999, 556 or 2, 909, 199, 


who gave trivial answers lik 
e 1 
or 99 were allowed) ; 


COMPETITION 


Just as many criticize CP/M as 
being backward, complicated, or 
not 'state of the art', so the layout of 
the typewriter in the 1980s is 
inefficient and illogical. | refer to 
the infamous QWERTY layout. 

On a piano keyboard (which has 
a far less flexible layout than a 
typewriter) a reasonable player has 
little trouble in producing 1500 - 
2000 keystrokes a minute. The 
equivalent to this, on a typewriter, 
would be 300 - 400 words. In 
practice, the world's fastest typists 

barely manage 180 - 200 wpm. 
Many attempts have been made 


to improve on the design Sholes 
page 79» 


equally valid. 


up north’, 


MN of poker (no need for details S) 6788 
ые Quack! Quack!’ read the 103 30.084 6-6, 377, 290 
Медғат to St Richard's Hos- Ro MO Tired 172 
pital, Chichester where І spent Nai e n жз қсы ы 
-3, , 6 


Christmas recovering with The 
Puzzle Mountain by Gyles Brand- 
reth (Penguin, £4.95). Both hos- 
pital and book are warmly 
recommended. 

The correct answers are: 


The winner was Derek Chown 
ora Dorset, to whom £50 worth 
Of Acornsoft's addictive w 

have been sent. x 


ACORN USER APRIL 


E 


The BBC Microcomputer system is 
generally regarded to be the best micro in its 
price range you can lay your hands on. So, if 
youre thinking of buying one or alreadv own 
one, you'll want to know aboni the software that's 
| been specially designed for it. 
| Not surprisingly, its made by Acornsoft, 
the software division of Acorn Computers Ltd., 
| who designed and built the BBC Microcomputer. 
So naturally you can expect the highest quality 
| software with the built-in ingenuity to fully 
exploit the BBC Micros pote catia 


Further education for everyone. 

Creative Graphics,which includes the book 
‘Creative Graphics on the BBC Microcomputer’ 
(price £17.45), provides 36 programs on cassette 
producing a spectacular range of pictures and 
patterns in full colour, including animated 
pictures, recursively-defined curves and three 
dimensional shapes. 

Word Sequencing (price £11.90) contains 
three word sequencing programs on casse tte. 
Each program presents a series of jumbled 
words which must be arranged on screen to form 


Creative Graphics li Word Sequencing 


forthe BBC Microcomputer Models A and B forthe BBC Microcomputer Models A and B 


Т 


For the best hardware, 
the best software. 


с ФАН 


either а ргоуегЬ, пигвегу rhyme title or a 
sensible sentence. 


Learn more languages. 
LISP (price £24.35) is the fundamental 
language of artificial intelligence research. 


LISP 


forthe BBC Microcomputer Models A and B 


(COND 


Г 
ATOM 
HARK 


It consists of 5.5K of machine code interpreter, 
plus 3K of initialised LISP work-space 
containing utilities and constants. It comes 
complete with a book that introduces you to 
programming in LISP. as well as some 
fascinating applications. 

FORTH (price £24.35) is a complete 
implementation of the FORTH language 
to the 1979 standard specification for 
the BBC Microcomputer Model B. 
This much acclaimed programming 
language is also accompanied by a 
specially written book e xplaining all 
you need to know. 


Mind-boggling games. 
Philosopher's Quest (price 
£9.95) is an advanced adventure 
in which you tell the c omputer 
what you want to do and it 


76 
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Philosopher's 
Quest 


forthe BBC Microcomputer Model B 


Snapper 


Score: 380302 de 


describes back in plain English your progress 
through a fascinating world of fiendish puzzles 
to be solved. 

Snapper (price £9.95) is a colourful game 
where you guide your ‘snapper’ through the 
maze, eating dots and fruit and avoiding the 
creatures that chase vou. Complete with full 
sound effects, score and a ladder of high scores. 

Rocket Raid (price £9.95) se ar you ona 
mission to raid a heavily guarded Martian fuel 
depot. You must fly your rocket over mountains 
and through cave rns, avoiding e nemy missiles 
and dodging c :onvoys of deadly fizzers. 


Increase your business acumen. 


Desk Diary (price £9.95) is an indispens- 
able program that can hold a file of several 
hundred names, addresses and tele phone 
numbers. 

And View, a program that enables your 
machine, together with a printer, to operate as a 
fully ope rational word processor.(The program is 
in ROM, but can easily be fitted to most BBC 
Micros by your local dealer. You can find out 
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more by sending for our 
free catalogue. 


Rocket Raid 


for the BBC Microcomputer Model B 


How to get 
Acornsoft programs. 


12240 


If you're a credit 
card holder and would 
like to buy cassettes of 
the programs shown in 
this advertisement, or 
if you would like to 
know the address of 
your nearest stockist, just phone 01-200 0200. 

Alternatively, you can buy the cassettes 
directly by se ‘nding off 
the order form belowto: 
Acornsoft, c/o Vector 
Marketing, Denington 
Estate, We llingborough, 
Northants NN8 2RL. 
Also use this form if you 
would like to receive 
the current free 


Desk Diary 


forthe BBC Microcomputer Models A and В 


Acornsoft catalogue. 
Please allow 28 

days for delivery. 
4% Credit Card Holders. Ring 01-200 0200. 


То: Acornsoft, с/о Vector Marketing, Denington Estate, 
Wellingborough, Northants NN8 2RL. | 
Please send me the following:— (Code 
Acornsoft 
PROGRAM PRICI QUANTITY | ТОТА! 


use only) 


(8ВХ01/5В001) | 


| |. — (5ВЕ/06) | 


Creative Graphics £17.45 
Word Sequencing £11.90 


LISP £24.35 | С SBLOZ/SBDO4) 
FORTH €24.35 "Tuna SBLOUSBDOS) | 
(SBC 01) 
Snapper ^E £9.95 | (SBGO4) | 
Rocket Raid £9.95 | "m (SBG05) 
Desk Diary £9.95 (5ВВ01) | 


TOTAI 


І enclose PO/cheque payable to Acornsoft Ltd. Or c harge 
my credit card. 
Card Number 
Amex/Diners/Visa/Access (Delete) 
Please send me the Acornsoft brochure. O 


Address 


Postcode 


| 
| 
| 
| 
| 
| Philosphers Quest £9.95 2 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 

| 

| 

- | 
ame | 

| 

| 

| 


Signature ] 
Registered No. 1524763 VAT No. 215 812 im 
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Official BBC | 
Programmers Kit 


for all BBC Microcomputer users! 


De-luxe BBC Programmers Kit consisting of: 
* 100 sheet flowchart pad with 
de-luxe BBC grip binder 
9$ 100 sheet screen layout pad with 
de-luxe BBC grip binder 


* 100 sheet symbol design pad with 
: de-luxe BBC grip binder 
PLUS super quality BBC ringbinder to store 
your programes and notes 


All items finished 
inOfficial BBC Livery 


SymMmbat 
design, 
binder 


Available from 
your BBC Microcomputer dealer, 


or in cases of difficulty add £1 post and packing 
and order direct from: 


Intastor Micro Aids, 
FREEPOST, 
Stroud, 
Gloucestershire, GL6 1BR. 


Trade Enquiries welcome. 
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VOCABULARY 


Do you or your family have French 
vocabulary to learn? If so, this 
program is meant for you! Enter a 
list of phrases with their French 
equivalents, and the computer will 
quiz you until you know them. You 
can then save the list on tape, and 
revise it later. French accents are 
catered for! The program comes 
complete with 800 words of 
vocabulary to start you off, and 
runs on a 32K BBC micro. 


Send a cheque for £6.50 plus 50p 
p&p to 

J. Hargreaves, Updown, Pewley 
Way, Guildford, 

Surrey GU1 3PY 


AT THESE PRICES YOU 
CAN SWITCH OVER 
TO A PROFESSIONAL 
VIDEO MONITOR 


The Kaga range of monitors is designed specifically for use 
with micro-computers, offering flicker-free character and graphic 
displays. There is a Kaga monitor suitable for use with your 
Шет be it an Apple, Commodore, BBC Acorn, Osborne, 

andy, NEC, Sharp or any other popular micro. 


Ш High-res. 12” B/W inc. Cable £86 
B High-res. 12" Green inc. Cable £96 
ж High-res. 12" Amber inc. Cable £102 
Ш 12" RGB Colour Monitor (med. res.) £225 
Ш 12" RGB Colour Monitor (high res.) £276 
Ш RGB Cable for BBC £8 


Phone for our latest low prices. 


AIMGRAM — (09277) 68211 


AIMGRAM LTD 31 Roman Gardens. Kings Langley. Herts WD4 BLG Tel Kings Langley 
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answer. 


the 
numbers). 


pPpage 75 

adopted. The Edison Mimeograph, 
for example, which went into 
production in the 1890s grouped 
together letters such as the, and, of 
and ing which resulted in a more 
logical structure. Other manufac- 
turers built typewriters with keys 
arranged in semicircular rows and 
had independent keys for upper 
and lower case letters – all to no 
avail. 

The only minor success а! 
reforming the QWERTY keyboard 
came in the 1940s when an 
American, Пг August Dvorak, 
proposed a layout to increase 
performance. The new design 
placed the five vowels under the 
left hand and the five most 
frequently-used consonants under 
the right. This keyboard has many 
fans, particularly among computer 
enthusiasts, and as more personal 
computers are produced with all 
keys independently user-definable, 
there might be a shift from the 
QWERTY layout. 

Incidentally, do you know what is 
the longest word so far known that 
you can type using only the top row 
of a QWERTY keyboard? The 
answer is at the end of this article. 

The original specifications of the 
BBC micro state that the keyboard 
action ‘must be acceptable to a 
professional typist. As the Beeb 
begins to link up to disc systems 
(without which no serious word- 
processing can really begin), it will 
be intersting to see if this objective 
is achieved. Personal taste makes 
objective standards difficult to set. 
However, | did see something 
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This month's problem is in two 
parts. The first is for under-13 
year-olds only. Please give your 
School and class with your 


a) The words King and Knight 
are both perfect squares (ie 
squares 
If each 
stands for a different digit 
what positive numbers do 
they represent? 
b) This is for everyone. In 1752 
the government ‘stole’ 11 
days from the people by 
introducing the Gregorian 


calendar. 


begin? 


of whole 


letter 


Acorn 


User, 


recently which caused a grin. A 
reviewer writing about the Spectrum 
declared that '. . . а touchtypist 
would find it very satisfactory. The 
idea of a touchtypist coping with a 
rubber-membrane keyboard, not to 
mention only one shift key, is 
ludicrous and shows how much 
that reviewer understands about 
the needs of people who deal with 
words all day. 

My main grouses about the BBC 
keyboard are the absence of a 
numeric keypad and the way the 
Break key destroys your program 
(on most computers it merely acts 
as a boon to sloppy programmers - 
you can see what your Basic 
program is doing and then type 
CONTINUE without destroying the 
variables). | also continually hit the 
reverse arrow key instead of 
ERASE when | want to backspace - 
a legacy from using typewriters and 
other computers. 

However, compared to many 
computers the keyboard on the 
Beeb is delightful. | recently had a 
session on the much-vaunted IBM 


As Simon Dally said on page 
75, he has broken his leg. 
However, as only the best 
types write for AU, he will con- 
tinue to do the competitions. 


Assessing the results may be 
delayed, but winners will get 
their prizes. 


YALIYMAdAL - зәмѕиүу 


Assuming 
twentieth century began on 
January 1 1901, are there 
any days of the week on 
which a new century cannot 


Answers on a Postcard please, 
to arrive not later than May 3. 
Three winners will receive two 
packages of Acornsoft programs 
- worth about £20. Please 
specify which micro you have. 
Entries to: April Competition, 


Square, London WC1B 3DZ. 


a COMPETITION | 
y : 


the 


53 Bedford 


Computer. Quite apart 
from the astonishingly mean- 
minded approach to the layout, the 
racket the keys made was frightful. 
Presumably ІВМ, in its wisdom, 
decided secretaries aren’t going to 
be happy unless they hear the 
clicking of the keys. 

A recent development which is a 
godsend to writers who want 
portable machines is the Microwriter. 
This has an 8k RAM (which will 
store around 1200 words) and 
allows the user to enter the entire 
ASCII character set using only six 
keys. It also interfaces to a TV or 
monitor, telephone modem or 
printer, and other devices via an 
RS232. 

Norman Giller, who does 'The 
Name Game' in The Sun and ghost 
writes the books of sportsmen such 
as Jimmy Greaves and Тот 
Graveney, swears by his Microwriter, 
which he says took him a few days 
of practice to get up to two-finger 
typing speed. 

The main drawback of Micro- 
writer is the price — £485 before 
buying any interfaces. However, the 
company claims it will be 
announcing something 'very exciting' 
to do with the Beeb later on this 
year, and says that so far all its 
marketing has been directed at the 


Personal 


business rather than consumer 
market. 
No doubt future generations, 


accustomed to direct voice input 
and response from their machines, 
will laugh themselves silly at the 
thought of us tapping away day 
and night. 
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BETTER THAN THE RUBIC CUBE! 
HUNGARIAN 


Now's your chance to get the 
latest craze that's sweeping 
the country - Hungarian Rings. 
Just 38 marbles in four colours 
in two interconnecting grooves, 
but with 10,000,000,000 vari- 
ations. Move one marble іп 
one groove and at least two 
other marbles move from their 
original position. Try to get all 
four colours together - that's 
almost easy. Try not to get two 


drive you crazy. Strongly made | 20 Orange Street 
- it won't break - you will have" LONDON WC2H 7ED 
to throwor give it away. Makes | брака ый 
a super present for someone H SIUS me 
who has been driving you crazy. | Hungarian rings | enclose 
Just send £3.99 which in- , PO/Cheque for £ 
cludes VAT and р+р and we will | 
send you one straight-away. 
Dealer Deals Ltd. | а нх 
20 Orange Street | 
LONDON WC2H 7ED 


B.B.C. DESKTOP CONSOLE 


TIDY UP YOUR B.B.C. COMPUTER. 


TELEVISION—CASSETTE RECORDER—SINGLE 
OR DOUBLE DISC DRIVE 


ALL ACCOMMODATED ON A PROFESSIONAL 
CONSOLE 


THIS ROBUST G.R.P. CONSOLE ALSO HAS 
PROVISION FOR 10 CASSETTES AND A 
FOOLSCAP NOTEPAD. 


SIZE:- 274 (700mm) x 311” (800mm) 


A WORTHWHILE INVESTMENT AT £39.95 
INCLUSIVE OF P & P. 


CHEQUE OR P.O. TO:- 
LAMPLAS (DURHAM) LTD, 
7/9 RAMSAY STREET, 
HIGH SPEN, 
ROWLANDS GILL, 
TYNE & WEAR. 


DEALER ENQUIRIES INVITED. 


ZX AND ORIC CONSOLES AVAILABLE 
SHORTLY. 
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BREAKDOWN 
INSURANCE 


When your guarantee expires, breakdown repairs may 
well involve you in costs of £10/25 per hour plus parts. 


Insurance is available to provide cover for computers, 
monitors/tv's, cassette recorders, disc drives, printers 
etc. 


Uses for which cover can be arranged include home, 
business and education. 


Whether your equipment is worth £50 or £5,000 you 
will find the cost of insurance is very acceptable. 


Full details will be sent on receipt of a note of your 
name and address together with the value, age and use 
of your equipment. (No stamp required). 


BALL & CROSBY (INSURANCES-AU) LTD., 
FREEPOST 

25A PARK SQUARE 

LEEDS LS1 1ҮҮ 


SPECIALISTS IN COMPUTER INSURANCE 


MEMBERS OF THE BRITISH INSURANCE 
BROKERS ASSOCIATION 
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COMPUTER COMPANY LIMITED 


choice for microcomputer components 


QUALITY & VALUE DELIVERY & SERVICE 
Every product in our catalogue is carefully selected as We guarantee to despatch by 1st class post or Securicor 
being of the highest quality and is backed by our every order received by us up to 3.30pm that day, for 
12 month "no-quibble" guarantee. Most of our range is goods available from stock. That means that, due to 
purchased trom leading manufacturers such as Texas our commitment to massive in depth stocks, better than 
Instruments, Motorola, National Semiconductor, Intel 95% of our product range is available to you within 24 
etc. Our bulk buying power and low overheads ensure hours. Every product we sell is supported by our 
that these products are sold at the lowest possible, technical enquiries department and datasheets are 
often unbeatable prices. available on most products. 
BBC MICROCOMPUTERS AND ACCESSORIES 
BBC COMPUTERS BBC35 Disc 1/0 Cable 34W IDC to ACORNSOFT BOOKS:FOR THE 
Model B £34625 | пеле риск cape 7^ 41200 | BBC MICHO 
TR A isc Power Cable { 
Model В + Disc Interface £441.95 BBC44 Analogue Input Plug SBD01 Creative Graphics £ 750 
& Lever £ 225 58002 Graphs - Charts £ 7.50 
SBDO4 Li £ 7.50 
BBC66 1MBusConnector ISp . 
BBC MICRO DISC DRIVES + 36" Cable £ 350 58003 Forth £ 7.50 


BBC31 Single 100K Drive 


Expandable to 2 x 100K £229.00 BBC ACCESSORIES 
BBC 32 Dual 100K Drives £340.00 


* Please ring for current delivery on 
Acornsoft products before ordering. 


A ВВС 45 Joysticks (per pair) £11.30 
BBC33 bai porada ror £122.00 BBC67 Eprom Programmer £57.95 
BBC34 Dual400K Drives £649.00 (азата 


All disc drives (except BBC 33) complete 


with Manual, Utilities Disc, and BBC MICRO COMPONENTS 
Connecting Cables. 4516 100NS £ 225 
BBC UPGRADE KITS аканы е £ 319 
BBCA2B Complete Ato В Upgrade £44.75 R THE BBC 7415245 £ 0.69 
BBC 1 16K Memory £18.00 5ВЕ03 Business Games íl 7415163 £ 0.34 
BBC2  Printer/User 1/0KK £ 7.50 5ВЕ04 Tree of Knowledge £ 8.65 DS3691N £ 450 
BBC3 __ Disc Interface Kit £95.00 5ВЕ02 Peeko Computer Inc DS88LS120N £ 4.50 
BBC4 Analogue Input Kit £ 6.70 Manual £ 8.65 UPD7002 £ 450 
ВВС5 Serial 1/0 Rab Kit £ 7.30 SBEO1  Algebrail Manipulation 8271 £36.00 
BBC6 Bus. Expansion Kit £ 6.45 PK Е 8.65 20 Way Header £ 1.46 
АП kits are supplied with full fitting SBX01 Creative Graphics 26 Way Header £ 176 
instructions. Cassette £ 8.65 34 Way Header £ 2.06 
SBX02 Graphs & Charts 40 Way Header £ 232 
Cassette £865 | 15 Way D Skt £ 2.15 
SBB01 Desk Diary Inc Manual £ 8.65 6 Way Din Skt £ 090 
SBLO2  Lisp Cassette £14.65 5 Way Din Skt £ 0.90 
SBLO1 Forth Cassette £14.65 е 
BBC CONNECTORS з8607 Sphinx Adventure. 525 | BBC SOFTWARE IN ROM. 
BBC21 Printer Cableand Amphenol SBG03 Monsters £ 8.65 Wordprocessor "View £52.00 
Plug (not assembled) £13.00 SBG04 Snapper £ 8.65 1.0 MOS 
BBC22 JUserPort Connector and SBG15 Planetoid £ 8.65 
Cable 36" £ 2.46 SBGO06 Arcade Action £10.35 
BBC23 Cassette Lead £ 3.50 SBGO5 Rocket Raid £ 8.65 
BBC 24 7 Pin Din Plug £ 0.60 SBG13 Meteors £ 8.65 
BBC25 6Pin Din Plug £ 0.60 58614 Arcadians £ 8.65 
BBC 26 5 Pin Din Plug £ 0.60 SBG10 Chess £ 8.65 


THE ABOVE LIST SHOWS JUST A FEW OF THE ITEMS IN STOCK. PLEASE 
TELEPHONE YOUR REQUIREMENTS - OR BETTER STILL SEND FOR OUR FREE CATALOGUE 


j С 775% N а 9 
Carriage Orders up to £ 199 are sent by 1st class post = кн шыш шык жын ШЕШ ШЕШ mes ән 


00 + by Securicor E 
00 ( Mee ; #200 + 5.00 by Securicor Please complete this coupon for a copy of our FREE QW 
catalogue 552 Шр, 
2 BUTED 


> exclusive of VAT 


Quantity Discounts à ailable on many products | МАМЕ 
please ring for deta 

Official Orders are welcome from Educ ation Establish { ADDRESS 
ments, Government Bodies and Public Companies 

Credit Accounts are é o others subject to status 

Payment is due strictly r > 15th of the month | 

Credit Cards аге ! s and Visa) for telephone 

and postal order а 3 1 


LY TEL. NO 


RICKINGHALL HOUSE. RICKINGHALL, SUFFOLK IP22 1HH Jum mm xum uu шаш mum шшш m теш 9, 
TELEPHONE (0379) DISS 898751 
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CU B the power of the 
BBC microcomputer 


CUBE is a Computer System which can extend the BBC in many useful ways 
CUBE RACK CU-PROM 800 KB DISK PACK C-LION PICONET 


1 MHz extension, in EPROM programmer with vin 18) track double VO network, driven A Local Area Network 


Eurorack form, which can auto-start and PROM serially from BBC micro linking BBC mic TOS 
take any Acorn or CUBE reading facilities. Will cable es, utility disk and via 4 wire system. Permits AIM 65s and A 
Eurocard m odule program 25** and 27** manual 64 modules on network central disk fil ver an 
- series up to 256 K £605" eg printer s server can be an 
e Ап aio ig ҮС £] 19* ө Analog sensor Apple or a CUBE 
ө Digital VO ) BBC micro also requires Dl Fileserver 
e Industrial /O disk in te rface, if not from 
@ Real-time clock already fitted * 
ө Hi-res video £95* £800 
1 MHz interface i 
у тюр сыен Disk pack and disk Station modules 


interface £50* £40* 
£700* For further information on all the BBC, Acorn and CUBE products see our free 


Also detailed are 
VDUs, stationery ‘and me st other microcom 


£49* 


nd d [Cs printers 


puter requireme 


Ж a 
Control Universal Ltd 
Unit 2 Andersons Court 
Newnham Road, Cambridge 
Telephone (02; 


[Ж 5% %%5%%%%4& #4554 
AMBER 2400 
NATRI PRINTER 


ЖЖҰҰЖЖЖЖЕЖЖЖ ЖЖЖ ЖЕ ЖХЖЖЖХ ХЖХЖЖ 


USED WITH MAN’ COMPUTERS 
INCLUDING ВЕС .UK1a1 .ATOM 
DRAGON .NEWBRAIN ATARI . 

TRES-SB,VIC-28 AND M2-SBK 


LOW RUNNING COSTS LISING 
PLAIN PAPER. 
24 COLUMNS HIDE. 
GRAPHICS CAPABILITY. 
SERIAL 3 PARALLEL INPUTS 


AMBER CONTROLS LIMITED 


Central Маз 
dalworth Industrial Est 

Andower 
Homeshire SP10 


SAL 


ORDER FORM 
"== се; Please use BLOCK CAPITALS 


Please send me О Printer with parallel lead for: Name: 

BBC O Acorn Atom О Dragon O @ £101.15 inc. VAT (+£2.95 p+p) Address: 
I enclose cheque/money order (delete where necessary) 
made payable to AMBER CONTROLS LTD. for £ —________ 
OR debit my Access/American Express/Diners Club Card 


(delete where necessary) аррар T [Ez [pedea] Postcode: 
(allow 28 days for delivery) Signature: 


Post to: AMBER CONTROLS LTD., DEPT. JG2, CENTRAL WAY, ANDOVER, HAMPSHIRE. Telephone (0264) 54524 
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502272 PRINTERS. 
HARD COPY MADE EASY 


Lets start with а simple 
explanation of binary numbers, 
which is the system all computers 
use. 

Data is transferred from place to 
place in the computer in bytes, 
each of which corresponds to a 
number between O to 255. The 
computer is based around 
electrical circuits which are able to 
detect the difference between a 
wire carrying 2.5 volts and a wire 
carrying O volts. Circuits do not 
discriminate between minor voltage 
changes, but merely categorise the 
state as ‘high’ or ‘low. The 
computer, then, has the equivalent 
of two fingers, compared with our 
10. It works in the number system 
based on 2, the binary system. 
Translation mechanisms enable it 
to converse with us via the screen 
and keyboard, but it communicates 
with other machines, such as the 
printer, in binary. 

The binary system has two 
symbols to represent its numbers, 0 
and 1. (The decimal system has 10: 
0,1,2,3,4,5,6,7,8 and 9) A digit is a 
single symbol within a number, the 
position of which within a number 
tells you what it represents. For 
example, 255 (decimal) : the digit 
2 represents 2 * 100, the first 5 
represents 5 *.10, and the second 
represents 5 * 1. 

A byte consists of eight binary 


George Hill guides you 
through the jargon 
jungle which surrounds 
anyone trying to buy a 
printer in the second 
of his articles. Next 
month he tackles 
writing graphics 
software dumps and 
reviews one of the 
latest products 


digits, and each digit in a byte is 
referred to as a bit. A typical byte 
would be 10010111. It represents 
the number 151 (decimal). This is 
best demonstrated by figure 1. 


Мола the bits are transferred 
from place to place on a 'data bus', 
— a set of eight wires which connect 
the various parts of the computer, 
eg, memory to central processing 
unit (CPU), or CPU to the other 
chips which control input апа 
output of information. The least 
significant bit (ie the ‘units’ bit) 
goes on wire O and the most 
significant bit (the 128's bit) goes 
on wire 7. A byte is transferred by 
sending voltage pulses along all 
eight wires at the same time. Thus 
all eight bits start out together and 
arrive together. This is parallel data 
transfer, illustrated in figure 2. A 
potential of 2.5 volts on the wire 


ГЕ 


[m 


twee 


[| bit d commectea to 
у we 2 


олен 
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NAME INFORMATION CARRIED 


READY 


BUSY 


ACKNOWLEDGE Tras pviviter veceived the last piece of Aata? 


STROBE 


DATA БИТ data lines cavvy | ov Ø- 


only one ilustyated 


ls printer on- line , switched on гіс-? 


ls printer engaged ул doing something else? 


Data is wow ow the “рис - vead it- 


represents a 1, and 0 volts 
represents a 0. The computer's own 
internal clock takes care of the 
timing of these pulses. 

When transferring a byte to a 
printer the computer must first 
check the printer is ready to 
receive data. It then sends the data. 
Then it sends a short pulse (called 
a 'strobe' pulse) to say the wires 
now contain the data and should 
be read. It finally asks the printer 
whether it understood, and repeats 
the whole process for the next byte. 

This clearly requires the sending 
and receiving of more than just the 
eight bits on the data bus. Extra 
wires are required to carry the 
additional information. The whole 
process of communication of the 
'status information between com- 
puter and printer is known as 
‘handshaking’. There are many 
different conventions for һапа- 
shaking just as there are between 
groups of people. Each particular 
convention is referred to as a 
‘protocol. A typical setup is 
illustrated in figure 3. The signals 
are shown as changes from low to 
high, but changes from high to low 
would do just as well. 

Parallel data transfer requires a 
minimum of 10 wires for com- 
munication of data and hand- 
shakes, plus one 'signal ground' or 
'earth' wire, a total of 11. However, 


Figure 1. Binary representation of 
decimal number 151 (left) 


Figure 2. Parallel data transfer 
(below left) 


Figure 3. Protocol (conventional) for 
handshaking (communication of 
status) between computer and 
printer in parallel (below) 


DIRECTION TIMING OF PULSES 
P>c | switched ov 
Pc | | 
Р ->c | l 
cp ЕСІ 
СР | | 
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13 ог more connections аге 
common, 


1. a serial system, the data is 
transferred along a single wire, bit 
by bit. The byte 10010111 would 
therefore appear on the transfer 
wire in the form shown in figure 4. 
The bits are again represented by 
voltages on the wire, but commonly 
а 1 is a positive voltage (3 to 27) 
and 0 is a negative voltage (-3 to 
-27). Handshaking arrangements 
must be made, but these are 
different in nature from the parallel 
arrangements. First, the printer 
must be told where а particular 


byte starts and stops. |f this f 


information were absent, there 
would have to be extremely c 


by running both off the sam 
pulses, (a ‘synchronous’ 
but the longer the 


computer re 


' other 
srminals and 
ers, so the 
е great. When 
пе computers, this 
55 acute, but the 

system is still 


mainframes comp uti 


distances: 


asynchronous system, the 
г and printer have their 
internal clocks running at the 
same preset rates, and the data is 
ead at certain intervals after the 
arrival of the ‘start’ bit. Figure 5 


two | И ! 
stop bits н i 


bracketting byte in figure 4 
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known as the ‘baud’ 


this baud rate 


bt7 pte bts bit+ bit рї bti ute 


Figure 4. Byte 10010111 transferred by serial system 


Computer =! | | | | — printer 
i 


Figure 5. Serial data transfer with start and stop bits 


gives an idea of how this is 
accomplished. A ‘start’ bit has been 
added to signify the arrival of a 
byte, and two 'stop' bits give a gap 
between bytes. A 'parity bit has 
also been added which. can check 
whether there is an odd or even 
number of 1s in the byte sent. This 
enables errors on transmission 
lines, due to external pulses, to be 
trapped. It is not normally sent by 
micros, so the printer must be 
instructed to 'ignore parity. The 
data ае. is normally in the 
‘switched on'.state while no data is 

ле wi his means breaks in 
mission lines halt trans- 


The Ж at which the computer 
its data on the line is measured 
. bits per second, and this is 


rate. Thus if 


is 1200 bits per 
second, or 1200baud. The units are 
variously referred to by abbreviations 
b/s, bs", bit/sec, bps etc. The SI 
system of units has yet to impinge 
on computing! 

A discrepancy in timing between 
computer and printer might cause 
mis-reading of the data. Hence the 
timing must agree to about five per 
cent, otherwise the 'trailing edge' of 
the last bit might pass before the 
printer has read it, or the printer 
might read the last bit twice, and 
become confused. Thus in serial 
transfer it is necessary to set the 
baud rates of both computer and 
printer to coincide before any data 
is transferred. 


bir start | 
FI | 


JARGON 


| 
І 
| 


Printers have as much jargon 
associated with them as the 
rest of computing. Here are 
some explanations of the more 
common technical terms and 
advertising puffs. 


Port: The CPU (sorry, central 
processor) communicates with 
peripheral devices (sorry, those 
external to the computer) via 
another microprocessor which 
converts the signals to the 
necessary form to be output, 
and decodes incoming signals. 
This microprocessor is itself an 
‘interface adaptor апа its 
connections with the outside 
world constitute a ‘port’. | 
| 
| 
f 


Centronics and IEEE488 are 
two of the standard parallel 
interfaces, and are not neces- 
sarily compatible. 


Modem: When a computer 
communicates along landlines 
or via satellite links, a 
MOdulator/ DEModulator is . 
necessary to boost, or change 
signals for travel down the line, 
and to unravel them at the 
other end. This is a modem. If 
the distances are short (as they | 
аге between computer апа 
printer), no boosting may be | 
needed, and if the connections 
are standard, communication 
may be achieved directly. 

| 

! 


RS232C and  RS423 аге 
standard forms of connection. 
Small sub-sets of their connec- 
tions are often used for 
connecting micros to printers. | 
These two аге completely ) 
compatible. 


Current loop or 20тА: This is 
another serial interface where 
data is transferred by changing 
currents as opposed to changing 
voltages. It is not compatible 
with the voltage controlled 
methods. 


Bidirectional means the printer 
can print with the head 
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travelling in either direction. It 
usually indicates а faster 
printing speed than is possible 
in uni-directional printers. 


Logic-seeking means the bi- 
directional printer will start 
printing at whichever end of 
the line it is currently nearest 
to. It is unlikely to improve 
printing speed enough to be 
worth bothering about. 


True descenders: This jargon 
indicates that letters such as ‘y’ 
and ‘g’ which should have 
sections below the line, will 
actually look as they should. It 
is often an indication on a dot- 
matrix printer that it has nine 
dot-wires rather than seven. 


Full graphics capability: Beware! 
This might mean anything. 
Graphics capability in апу 
printer is a matter for a full 
article in itself, but performance 
is linked to number of dots per 
line. A full capability requires 
at least 640 dots per line with 
each dot individually addressable. 
Anything less is going to 
involve great skill in program- 
ming and some trickery to 
obtain more than a single tone 
picture. 


High res graphics: Whose? The 
resolution in graphics modes 
varies greatly between com- 
puters. If you can plot 320 
separate elements in the X 
direction, and around 200 in 
the Y direction, then the 
requirements above apply. If 
your graphics can plot fewer 
elements than this, you may be 
able to get away with fewer 
dots per line. 


Buffering: When data is trans- 
ferred it is placed in a ‘buffer’ 
before being printed. This is a 
small memory specially dedi- 
cated to this function. A large 
buffer may help to increase the 
speed of printing, particularly 
for graphics. 
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Baud rates are normally set at 
the printer by DIP switches, or 
jumpers connecting points on the 
circuit board. Thus to change the 
rate normally involves a foray into 
the bowels of the printer with a 
screwdriver, although once located 
the switches are normally easy to 
set. The baud rate is set at the 
computer by sending a sequence 
of commands from the keyboard, 
details of which can be found in 
the manual. It is important to realise 
that the baud rate decides the rate 
at which bits are transferred, not 
characters. The rate of transfer of 
characters will always be below the 
theoretical maximum. 

To complete the communication 
System, it is at least necessary for 
the printer to be able to interrupt 
the computer if it cannot keep up. 
Thus the minimum handshaking 
arrangement will require the 
presence of a second wire to take 
this ‘busy signal back to the 
computer, and at high rates more 
sophisticated methods may be 
necessary. A third wire will act as 
the signal ground. 


Vhs principal comparisons between 
the two methods of connection fall 
into three categories: rate of data 
transfer, circuitry; ease of connection. 

Theoretically the parallel mode is 
much faster as data is transferred 
at the maximum rate which the 
computer can manage. In practice, 
all printers within our price range 
(say up to £500) have a maximum 
printing speed of around 100 
characters per second. To transfer 
this requires about 1200 bits per 
second on the data line in the 
serial mode. (Each character needs 
8 data bits, start, parity and two 
stop bits, a total of 12) Thus as long 
as the higher baud rates are 
available, subject to a 1200 
minimum, you are unlikely to detect 
any major differences in the rate at 
which the printer produces its 
output. (Printers used with mainframe 
computers can print over 1000 
characters per second, so parallel 
data transfer is essential.) 

Less electronic juggling is 


necessary to transfer data іп 
parallel, as it can be sent and 
received in the form that the 
microprocessors at either end use 
normally. In serial transfer the 
computer must convert its normal 
output of eight parallel pulses into 
a 'train of pulses, and the printer 
must do the reverse, ie decode the 
train and re-convert it to parallel 
form. This is why the serial option 
often involves extra expense, and 
the purchase of an extra interface 
board in computer, printer, or both. 
The serial mode wins hands 
down when it comes to connections. 
Normally only three wires are 
needed to effect connection and, 
for simple printer use, never more 
than four. The possessor of а 
soldering iron will be able to 
construct such a cable easily, and 
it is a job that the complete 
beginner should not fear. | would 
not recommend the amateur to 
attempt to build. a parallel 
connection cable. This requires a 
minimum of 11 connections, and 
mistakes might cause | damage. 
Furthermore, ` parallel connectors 
are often made in ‘ribbon’ cable, 
which requires special tools in its 
handling. A second disadvantage 
of the parallel mode is that ribbon 
cable is a nuisance as a means of 
linkage because it gets in the wayi 
even more than ordinary cable! 


la actual fact, it probably doesn't. - 
matter which you choose, but 
answering the questions in the box - 
opposite will give you a better idea 

You should try to have both 
options available if possible апа : 
use the parallel option if it is 
cheaper, or if printing speed is 
affected by the available baud 
rates. Otherwise use serial as it 
offers greater ease of connecting 
(and mending) cables. 

If you have more than опе 
computer or printer it is almost 
certainly easier to standardise on 
serial connections than on parallel. 
Finally, use the highest baud rate 
possible if connected in serial. 

When it comes to connecting up, 
lake care as it is possible to 
damage computer or printer if you 
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get it wrong. Serial voltages аге 
"higher than parallel, so be careful 
to ensure the two devices are 
matched. 

First read the manual (frequently 
a bewildering апа distressing 
experience) to discover the 
whereabouts of any DIP switches 
and links which need checking. Set 
the printer for the selected mode of 
operation (serial or parallel). If in 
serial, set the baud rate to the 
maximum your computer will 
support (normally 9600 b/s). Now 
set any switches controlling paper 
length, wraparound, auto-linefeed, 
etc to reasonable settings. (They 
are normally set before leaving the 
factory, and you may leave altering 
them until after an initial trial) 
Check that any ‘protocol’ switches 
are set to match computer and 
printer. (Centronics unblocked is 
normally a safe setting.) 

Replace the lid on the printer if 
necessary, and join the computer 
and printer with the correct cable. 
Beware of two things. First, never 
force connectors, as pins are 
fragile, and once bent are difficult 


to unbend without damage. 
Second, ensure you have put all 
the connectors in the right way up. 
Most are impossible to insert 
upside down, but the BBC micro 
has a serial plug which can be 
plugged in upside down. It only 
works one way up! 

Switch on and place the printer 


‘on-line’; often achieved using an. 


external button or switch. Most 
printers are on-line when switched 
on, (a light usually indicates the on- 
line status. Some need to be 
placed on-line every time they are 
used, others have no switch, and 
are always on-line. 

Call the printer with the code 
used by your computer. This will 
consist of one code to select 
serial/parallel operation (if you have 
the option), and a second to select 
baud rate if in serial. Now type in 
the code to switch on the 'echo 
printing, ie, to make the printer 
print everything that appears on the 
screen. This is CTRL B on the BBC 
and Atom, but CTRL P is more 
common. The printer should now 
echo anything typed at the 


keyboard, when terminated by a 
carriage return. 

If your keyboard ‘hangs up’ or 
refuses to accept further input, 
press escape, check cables, on- 
line switch, and try again. If nothing 
happens, check the DIP switches 
again. 

If the printer overprints everything 
on a single line, there may be a 
mechanism for controlling this from 
the keyboard (on the BBC micro 
type *FX60). If this facility is not 
available, alter the positions of the 
switches controlling auto-linefeed, 
and printing codes. No harm can 
be done by experimenting. In case 
of trouble, do not hesitate to 
contact the manufacturer. | have 
found their technical advice over 
the telephone has been remarkably 
good. They clearly have expertise 
concerning their own printer which 
cannot be covered in a general 
survey of this type. 

Finally, a repeat of last month's 
warning: Don't buy a printer unless 
you have seen it in action, 
preferably connected to your own 
type of computer. 


SERIAL, PARALLEL or BOTH? 
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1. Does your computer support 
serial and parallel printing? 
(If so skip question 2). 


.Is it worth the fuss апа 
expense of fitting the 
necessary serial interface 
board? (See 3 and 4 for 
reasons why you might find it 
necessary.) 


.Are all the capabilities of 
computer and printer identi- 
cal in both modes? (An 
example of a critical differ- 
ence: The RML 380Z uses 
bit 7 as the ‘strobe’ pulse in 
parallel; hence it is impossible 
to carry out any graphics 
printing in parallel.) 


. Are you going to want to use 
both options for different 
purposes in the same 
program? For example: to 
use the parallel port to 
control a device, while 
leaving the printer hooked 
up to the serial port; to use 


the serial port for communi- 
cation with another computer, 
while leaving the printer 
connected in parallel. 


.Does the printer you can 


afford have both options 
available? If not 3 and 4 may 
offer limitations in its use. 


.Are the interfaces of the 


computer and printer com- 
pletely compatible? There 
are several different methods 
of connection іп both 
modes. For example, IEEE 
and Centronics parallel, and 
RS232C, and current loop 
serial. These are not compat- 
ible with one another, so 
check before buying. Most 
home computers and printers 
seem to have one or both of 
Centronics parallel, апа 
RS232C serial. Many printers 
with a serial board contain 
facilities to take both 
RS232C and current loop 
input. 
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ch London ACORN-BBC Centre 


OFF REC 


2 Suppliers to Schools and Colleges 
Full hardware and software support. > Maintenance Contractors 
BBC: apes: 4 
Model А £299 Top Tape: see adverts in Radio Times. New Showroom: 
Model B £399 OFF Records beats all published prices. OFF Records would expect you to buy 
Memory up-grades £21.99 Stationery: best value. Spend some time in the 
i * И ^ relaxed atmosphere of our new 
FORME service and component supply. Moore Paragon main agents. Large showroom to find out exactly what you 
Printers: selection of continuous stationery, 5 y y 
: are getting for your money. 
Seikosha 100 £215 forms and labels. OFFware: 
85 : қ 
кене ате EA MODE CHARAID for the design of a block of 4 
SCM Daisywheel Browse through the Computer Book characters trvany-ociphics mede 
Cassettes: Department for educational, scientific including mod o2 Curate VDU23 
Matched Cassette Recorders £26 and business applications. commands, teletext commands and 
Monitors: printer commands to screen or printer 
12" Green Screen COMPUTER HOUSE together with actual design. Substantial 
(Hitachi/Phoenix) £110 58 Battersea Rise software with more than 20 well- 
12" Colour (Kaga) £255 = documented commands. Indispensible 
14" Colour (BMC/Cable) £255 Clapham Junction for graphics work. 
Discs: London SW11 1HH £7.50 p.p. & VAT incl. 
TEAC 40-track £199 Telephone 01-223 7730 ATILITY contains seven essential 
Shugart twin 40-track £299 routines for the disc based Atom: 


ТОНСН dual disc drive with 280 
processor, 64K RAM, CP/M and 

FREE software £780 
Eprom programmer: 

Specially designed for BBC. Programs 
12 different Eproms including 27128. 
Includes screen software £95 
(dealer enquiries invited) 

Add 15% VAT to all prices. Carriageextra. 


Easy Parking 
4 Minutes from BR Clapham Junction 
BR Clapham Junction Bus: 19, 37, 39, 45, 49, 68, 77, 170, 249 


ж | Tube: Clapham Common 


LAVENDER HILL 


“COPY, *COPYT, *COPYD, "RENAME, 
*PURGE, *BACKUP, *AUTORUN. 

£25 p.p. & VAT incl. 

Vacancy: 

OFF Records are looking for a bright 
spark with good knowledge of both 
software and hardware. Initially a 
Saturday job with a view to full-time 
employment. 


ELECTRONEQUIP 


(Authorised BBC Dealer and Service Centre) 


SPECIAL OPENING OFFER DUE TO MOVE TO NEW PREMISES ALL ORDERS RECEIVED DURING NEXT MONTH 
QUOTING REF. ACOU/C WILL BE ENTERED INTO A WEEKLY DRAW AND 2 CUSTOMERS IN EVERY 100 WILL 
RECEIVE THEIR GOODS FREE OF CHARGE 


St JOHNS HILL 


OFF RECORDS... 


Ml [= | 


(A3, SOUTH CIRCULAR) BATTERSEA RISE, SW11 


Tel 01223-7730 
Open Daily. 9 30am - 6 00pm 


THIS MONTHS SPECIAL OFFERS BBC 
High quality 14" RGB Colour Monitor/ BBC1 BBC Micro Model A 299.00 
TV. Colour monitor suitable for 80 BBC2 BBC Micro Model B 399.00 
BBC36 columns with ability to receive TV 244.95 BBC3 BBC Model A Micro with 32K 333.50 


BBC4 BBC Model A Micro 32K & VIA 339.50 


New improved cassette recorder for BBC21 Upgrade Model A to B 99.82 


BBC. Has monitor facility, counter, 


BBC27 Disc Upgrade for BBC B 109.25 

BBC45 remote 35.88 — BBC30 14" Colour Monitor for BBC 286.25 
Dual 800K disc drives for BBC micro BBC33 BMC12A 12" Black/Green Monitor 90.85 

BBC48 with free 280 second processor card 897.00 BBC34 12” Black/Green Monitor for BBC 113.85 
ВВСЗ5 12" Black/Amber Monitor for ВВС 129.95 


Large stocks of Software for many 


machine as wel ax BBC. Acommott BBC36 14" Monitor/TV. 80 columns 244.95 
d BBC40 Cassette Recorder for BBC 29.90 

Bug-Byte, CP/M, Program/Micro ВВС41 Single 5.25" Di 3 
Power, Computer Concepts etc. ngle 3.20 pise Priye JU 20000 
{ BBC42 Dual 5.25" Disc Drive for BBC 447.00 


Business systems enquiries welcome. BBC48 Dual 800K low profile disc drives 897.00 

Systems and Software available from ВВС49 5.25" Discs for BBC 40/80 tracks 2.20 

500 to 100,000 BBC50 Epson МХ80Т type 3 for BBC 373.75 

Torch Colour Machine 800K floppies ex. VAT 2795.00 BBC54 Daisy Wheel printer for BBC 558.90 

Torch Colour Machine Hard Disc ex. VAT 4995.00 ВВС70 — Plinth/Stowage for BBC 29.90 

i BBC80 Cassette lead for BBC 4.60 

BBC54 Daisy Wheel printer for BBC 12cps 558.90 BBC95 Printer lead for BBC 17.25 
Large stocks. Prices inclusive of VAT All prices inclusive of postage except micros 3.00 


All Upgrades etc. are fitted free of charge and the computer fully re-tested. Access and Barclaycard welcome 


ELECTRONEQUIP 
36-38 West Street, Fareham, Hants PO16 OJW Tel: 0329 230670 
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OAKLEAF COMPUTERS то 


Education Hobbyist & 


Small Business Computers 


BYTES € 
5 myst ` ACORNS THAT 
3 4929 LOOK BETTER 

44 Fore St Ilfracombe, Nth Devon. Tel: (0271) 62801 ON ANOAKTREE 


WORKSTATION 
THE UNIT SUITS BBC VIC 20 
TRS 80 ZX SPECTRUM ETC 

this smart unit turns your se 
protessional and business li 
50 diskettes or your tape со 


Nith a builtin acces 
TWIN USER JOYSTICK: INTERFACE ATOM/BBC £13.95 
Protect the keyb« of your con ter by in acing “Atari 
joysticks to it. The ovii ks plug int мһіс! 
imply plugs into either the AK IDEAE ybuso 
15 units available at £3 


ACORN DEALERS, BBC, DRAGON, 
VIDEO GENIE SALES & SERVICE 
EPSON HX20 COMPUTER 


Atom Micros BBC Upgrade Kits 


Colour Monitors BBC printer interfaces 


Seikosha GP100A bi" Floppy Discs 
Printers 


port. (Atom 


success! { 
ver the computer. Full software supplied 


control ‹ 


C-12 Cassette Tapes 
Epson Printers 


Monitors— 12" B/W ; ; 
Continuous Stationery 


Monitors — 12" Green Software 


Cassette Recorders 


BBC MODEL B 
MUN IN STOOR 


partial u 


5 і қ АТОМ LATEST 
5} " Disc Drives Software If Atom have made it, we 
(C/W P.S.U. & CASE) written to order stock it. Disk drive 


shelf. Hardware, b 
printers, Phone now. Prices 


always competitive 


peripherals stocked 
REPAIRS ALL PRICES INCL. VAT AND P&P 
( Please send your remittance to 
6 SERVICE Lines. NGSTGAD О 1 


LINCS. NG31 9AD 
To all Micros 


XI ACORN specuauists TELEPHONE: (0476) 76994 


EXTENDED COLOUR-FILL GRAPHICS 
AMETE DE PATE E.C.F.G. GIVES YOU A CHOICE OF 
| — — in 4 DILLON н 


SHADES FOR TRIANGLE FILLING 
IN BBC MODES 0,1,2,4 & 5 


£299 inc.VAT p rg PLOT 81 and 85 commands: for triangle—filling 
| have been adapted to use the ECFG fill-shade 

1 currently selected by new ECFG user-friendly 
LSS | commands. GCOL is still used for line colour. 
= Easy choice of 17, 289 & 6561 subset colours 


COLOUR TV = — | between those normally available in 2, 4 & 16 


colour MODEs. Further options include colours, 


PLUS RGB MONITOR PLUS PAL VIDEO AND AUDIO angles, spacings & widths of cross—hatch etc. 


ECFG commands can be used in BASIC, typed 

from the keyboard, accessed in Assembler, or 

in future BBC Micro languages. ECFG is MOS- 

EXCELLENT Же dh boost 

adaptive, and proven with versions 0.1 to 1.2 
RESOLUTION Bootstrap from cossette ropidly builds an ECFG 
AND GEOMETRY module at a RAM address pre-defined by PAGE, 
which is then automatically increased 512 bytes 

BBC MICRO LEAD INCLUDED to allow immediate LOADing of programs etc. 


PORTATEL CONVERSIONS LIMITED, Price :£10 ine : Mail Order only 
25 SUNBURY CROSS CENTRE, eS 5 
SUNBURY-ON-THAMES, GAELSETT (ECFG) 
MIDDLESEX TW 16 7BB 44 EXETER CLOSE, STEVENAGE, HERTS. SG1 4PW. 
Telephone: Sunbury-on-Thames 88972 (Tel. Stevenage 51224) 
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es 


Letters 
Acorn User 
53 Bedford Square 
London WC1B 3DZ 


Boggled hy 


the line numbers 


Sir, Can you please explain the mind- 
boggling system used to store line 
numbers in BBC Basic. I don’t mean 
the numbers at the beginning of lines, 
which are stored as normal two-byte 
binary integers. It's the line numbers 
after GOTOs, GOSUBs etc that are so 
puzzling. 

As far as I can make out, they 
occupy four bytes. The first is some 
sort of token with the value 8D. The 
other three hold the binary value 
distributed as follows: 


2-byte binary 


abcdefghlijklmnop 


3-byte binary 


БЕНІГТІГІГИІНІТІН 
Oicdefgh 


with the added complication that the 
pairs ij and a,b are Exclusive OR'd 
with 01. 

There must be good reason for 
adopting such amazing code. 


Joan New 
London 


When a line of Basic is typed into 
the Beeb it is ‘crunched’ - ie each 
keyword which Basic recognises is 
turned into a binary number in 
hexadecimal format called a ‘token’. 
For example, ELSE becomes 8B (see 
‘User Guide’ p483). This is done so 
each word takes up fewer characters 
in memory. 

Now, when a keyword such as IF 
. . -THEN is used, the machine looks 
for a possible matching keyword, 
such as ELSE. However, it is 
possible (but very unlikely) that a 
line number after a GOTO will have 
the same token as ELSE, in which 
case it would be recognised as ELSE 
and acted upon - resulting in heaven 
knows what. 

So line numbers after GOTOs etc, 
are encoded in this way so they 
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cannot be confused with ELSE, or 
certain other tokens. 

This 'amazing technique маз 
designed as the most efficient way to 
avoid the problem above. Athough it 
may take a relatively long time to 
generate a line number token (which 
the user won't notice while typing or 
loading), it is very quick to turn 
back into a usable form. 


Expecling zeroes 


Sir, I have an 0.1 OS (EPROM) BBC 
micro. On investigating the resident 
integer variables from switch-on (eg 
using PRINT АФ), I find the initial 
assignment of variables А% to 0% is 
-1 and P% to Z% is 0. Why are they 
not all initially set to zero, as I was 
expecting? 
G.Rooker 
London 


The integer variables are not 
initialised at all. Their value is 
determined by the contents of RAM 
at switch-on. 


Radar pollution? 


Sir, I would like to add my experience 
to that of C.Dickens of Wiltshire 
(Acorn User', Letters, February). I too 
have recently upgraded a model A to 
model B and have been satisfied with 
the machine's performance. By way of 
demonstration I took the machine to 
my father-in-law who lives іп 
Gloucestershire (adjacent to Wiltshire!) 
Imagine my dismay when, having 
loaded and run  'Defender, an 
impressive graphics demo, I experi- 
enced an annoying 'shudder'. This is 
best explained as a jumping between 
line 0 and line 1 of the whole display 
and was unique to modes 0 to 3. 
Indeed, by interrogating every mode I 
became increasingly concerned that 
there was a failure with the upgrade. 
However, on return to Middlesex the 


fault had disappeared. 

I recognise C.Dickens symptom and 
question your analysis, as the TV I 
used was new and stable in modes 4— 


7. However, could there be an 
environmental problem? The location 
in Gloucestershire is only one mile 
from the large USAF refuelling base 
and their large radar installations. 

I was unable in Gloucestershire to 
measure the mains voltage, which was 
my first suspicion, particularly as 
father-in-law finds that after 10pm he 
cannot 'load' or 'save' when using his 
ZX81. However, when he returns to 
his system the following morning, 
having touched none of the controls, 
the machine loads and saves trouble- 
free!! * 

Chris Allard 
Middlesex 


It sounds as if we should put 
together a map showing areas of 
known video interference. Has 
anyone living near the radar 
‘golfballs’ in Fylingdales, Yorkshire, 
noted a similar problem? 


Disannearina act 


E 


Sir, Its only two months since I 
bought a BBC model B and something 
seems to be going wrong. When 
typing in a program there's a buzzing 
sound in the speaker that gradually 
builds up, and when I get to the tenth 
or eleventh line — well!! Everything 
flashes and disappears... 
Could you tell me if this is a 
serious fault? 
Suzy Diver 
Croydon 


We've asked the lads at Acorn about 
this, and it seems to have them 
stumped. They suggest that you send 
the machine to their service people 
(Retail Control Systems, Gresham 
House, Twickenham Road, Feltham, 
Middx) describing the problem and 
they'll sort it out. It is advisable to 
insure the machine if sending it by 
post. 
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Loading fix 
for tape players 


Sir, I have noticed a number of people 
using the Philips N2234 cassette players 
with computers. I purchased one a few 
months ago thinking it would cure my 
loading problems which I had with my 
old clapped-out cassette player. Any- 
way, on getting it home and plugging it 
in, my joy was dashed when I found the 
new cassette player was worse than the 
old one. I started to investigate the 
reasons with a scope and found the 
waveform output from the cassette 
player looked like: 


+ 
Should 
be: 


After a few hours experimenting I 
came up with a modification for this 
cassette player. 

Disconnect the lead from the top of 
volume control and connect in series 
with this lead a 2.7kQ resistor, solder 
across the volume control a 0.47 uF 
capacitor as shown in diagram. 


diswopned 2-TKa 
heve 


0-4 1pF 


I know there could be better ways 
of curing this problem, but I feel this 
is the simplest — all you have to do is 
to take the back off and you can get at 
the volume control without any 
further trouble. The modification can 
be removed easily. 

I have since fitted this modification 
to several of this type of cassette 
player and found they give no loading 
problems thereafter. I hope this will 
be of interest to other owners of this 
type of cassette player. 

After all that, can you help me? I 
own an Atom and suffer with graphics 
interference — that is, on the simplest 
of programs I get flashing across the 
screen. I know the Atom does suffer 
from this (so I have been told by 
several other Atom owners) but is 
there a cure? I find it very annoying. 

R. Verge 
Kent 
for cassette 


Thank you your 
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modification. We hope other people 
may find this useful. 

Your problem: the reason for the 
‘snow on the display during 
graphics operations is that the 6847 
video generator is not allowed to 
refresh the screen whilst the CPU 
changes the graphics memory. This 
can be cured by using the following 
machine code before issuing any 
graphics commands: 


Z=!#3FE;P=#21C;!#3FE=P 
P.$21;(LDA#B002;BMIP-3;JMPZ;) 


After any CLEAR or COLOUR 
statements remember to use 


!#3FE=#21C 


to restore the pointer to the new 
patch. 


Prompt problem 


Sir, Could you explain why my BBC 
model B becomes unable to load 
programs that have been saved and 
loaded before without problems. The 
screen. shows the program to be 
loading, prints the end address but the 
cassette motor does not switch off and 
the ‘>’ prompt does not return leaving 
me no option but to escape. 

The computer is then unable to 
load anything from cassette. Switching 
off does not help, nor does changing 
the volume control. My OS is 0.1 
EPROM. 

B.Sargent 
East Sussex 


This sounds like a combination of a 
faulty serial ULA and the 0.1 OS 
problem. (See patch program, page 
61, September's Acorn User.) Your 
dealer can either fix the ULA or 
replace it and only a new ROM will 
cure the software fault. As you have 
EPROMs, the dealer will exchange 
these for a ROM free of charge. 


Terrible at maths 


Sir, My new BBC model B does not 
add some real numbers correctly. So 
far the dealer has been unable to solve 
this problem. For example, running 
the program below produces the 
erroneous value 0.730000001 as the 
first of many incorrect results, and 
also fails the condition REPEAT... 


UNTIL =1 
indefinitely). 


(therefore looping 


10 A=0 

20 REPEAT 
30 A=A+0.01 
40 PRINT A 
50 UNTIL A=1 


The bug has appeared on all the model 

B machines I have been able to test. Is 
this a known fault? 

Paul Rynn 

Chorley 


Rest assured, you don’t have a faulty 
machine. This problem occurs on 
computers whose arithmetic works 
in a certain way (which is nearly all 
computers). The computers use the 
floating point technique for 
calculating decimal numbers and 
this is only accurate to a certain 
number of digits. Consequently you 
shouldn’t test to see if, for example, 
A=1, but instead you should test 
whether A-1<0.0000001. It’s difficult 
to explain why, but it has to do with 
floating point numbers being stored 
as a series of fractions (eg 0.75 = 
0.5+0.25). Hence some numbers (eg 
14) cannot be accurately represented, 
however many fractions you add 
together. 

It is possible to write a program 
to enable the computer to do double- 
or triple-precision maths. Normal 
floating point maths is accurate to 
nine digits, double to 18 and so on. 
A bookshop with a good computer 
section should be аме to 
recommend a book on this subject. 


Discs and cassettes 


Sir, I own a BBC model B and I am 
considering upgrading it to use a disc 
system. 

Please could you confirm (or deny) 
that it is possible to copy a file on the 
disc to a cassette tape without loading, 
changing the file system and then 
saving. 

If it is not possible, is there any 
method of getting the same effect for 
non-loadable files? 

A. Loyns 
Lancashire 


It is not possible to copy from disc 
to tape except by the method you 
describe. This applies to Basic and 
machine code programs. 
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BBC OWNERS 


Why not consider the HOBBIT FLOPPY TAPE SYSTEM for your computer? 


The HOBBIT gives you all the facilities you would expect from a floppy disc at a fraction 
of the price. 


Brief Specifications 

Read/Write speed of 750 BYTES per second 
Capacity: 101K BYTES per CASSETTE 

Average access time 22 seconds 

Up.to 138 FILES per CASSETTE 

Completely automatic — no buttons to press 
Fully built, boxed and tested. Just plug in and go 
System can support TWO DRIVES 


Available from stock PRICE £135.00 plus VAT 
Also available for NASCOM computers PRICE £120.00 plus VAT 
Access and Barclaycard accepted 
For more details contact: 


Ikon Computer Products 


KILN LAKE, LAUGHARNE, CARMARTHEN, DYFED, SA33 4QE. Tel: Laugharne (099 421) 515 


Xe Xe ХР УР ХР УР Ур 


Ihe GOO Microcomputer 
Speciales 5тен 


a demonstration. We give a full and 
GUILDFORD COMPUTER CENTRE offers expert backup to ALL our sales. 


a complete range of Computers for Stockists of:- BBC/Acorn, Torch, Oric, 
Home, Business and Educational Olivetti, Hitachi, TRS-80, Commodore, 
applications. Dragon, Sharp, Sirius, Osborne, IBM, 
Large stock of additional equipment Newbrain, Epson, Seikosha, Cumana, 
available includes:- Printers, Hard/ etc. 


Floppy Disc drives, Monitors etc., for 
most makes. 


GUILDFORD 
COMPUTER 
Coe TR 
Czcommodore д HITACHI 1 The Quadrant, Bridge Street, 


" ^ "ACORN TRS-80* Guildford, SurreyGUI 4SG 
olivetti соғлвк QOO Telephone (0483)578848 


An extensive range of Business software 
(Accounts, Stock, Payroll, Word 
Processing etc.). 
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READER SERVICES 


July/August Ihe lirst issue. 
Articles on drawing tech- 
“| niques, the BBC Computer 
“| Programme, machine code 
|агарһісѕ, questions апа 
| answers, hints and tips, sound, 
interfacing scientific instru- 
ments, dumb terminals for 0.1 


хш machines, disc drives, Econet 
fonte: " kJ in schools. 
$ACORNUSER 

m 


September Ceelax telesolt- 
ware, Beeb in business, mailing 
list, simple files, 30-Hour Basic 
course, art on a micro, music, 
BBC micro as a keyboard, extra 
Atom commands, BBC Basic 
board, ULA design, teletext 
graphics, machine code 
graphics, analogue input 
Schools training, 0.1 cassette 
bug patch 


October Electron details, BBC 
ТУ series — confessions, two 
Epson graphics dumps, 
Seikosha GP100 dump, World 
wide networking for BBC 
micro, garbage handling, voice 
ROMs, sound pitch envelope, 
moving graphics, ZX printer 
for Atom, RGB colour separ- 
ations for Atom, biofeedback, 
book reviews. 


BACK ISSUES of these magazines 
are available (except July) for £1.25 
each from BKT (address below), 
which includes postage. Please 
make cheques payable to Addison- 
Wesley Publishers Ltd. For the July/ 
August issue, we offer a photocopy 
service (see right). 


SUBSCRIPTION 


ORDER FORM 


November Teletext, second 
BBC TV series, machine code 
series 1, programming forum, 
Trek 11, speeding ир fj 
graphics, Bomber game 
listing, 7-tone Epson graph- 
ics dump, Atom graphics 
manipulation, dumb terminal 
for 0.1 machine, firework 
graphics, editing lips 


re 


$ ACORN USER 
December BBC TV in schools, 
machine code 2 - registers, 
programming forum, program 
generators, carols, hints and 
lips, Logo and turtle graphics 
in schools, introduction to pro- 
cedures, software review, Atom 
word processing, toolbox re- 
view, 16-colour graphics on 
model A, sorting, sound en 
velope design 


January MEP schoollaunch, 
*FX commands for sound 
second BBC TV series, mach- 
ine code3- two pass assembly, 
disc drives for the Beeb, pro- 
gramming forum, program 8 
protection, micros in schools— 
new series, Commodore Pet 
printer used with Beeb, BBC 
programs written on an Atom, |y P 
extra Atom memory. ie 


ENQUIRIES about subscriptions 
and back issues should be sent to 
BKT. The company will also accept 
credit card subscriptions by phone: 
(0732) 351216. 

Overseas enquiries for bulk 
orders should be made to the 
publisher's marketing manager. 


BINDERS 


i| 


WE CAN now offer binders which will 
easily hold a dozen issues of Acorn 
User at the special price of £3.95 each 
(includes postage). These quality 
binders have been specially commis- 
sioned in a maroon, simulated leather 
finish with 'Acorn User overprinted in 
gold lettering. Please make cheques 
payable to Addison-Wesley Publishers, 
and send the order to BKT (address 
below). 


PHOTOCOPIES 


PHOTOCOPIES of articles in early 
issues are available for 16p per page 
(includes postage). Write to Acorn 
User Photocopies, 53 Bedford Square, 
London WC1B 3024. 


REPRINTS 


ORDERS can be taken for reprints of 
articles in Acorn User. These can be 
done in colour on good quality paper. 
Costs vary according to the number 
ordered. Write to: Acorn User Reprints, 
53 Bedford Square, London WC1 B 3DZ. 


To ensure prompt regular delivery of Acorn User, send this form 
(or copy) to: Acorn User, BKT (Subscription Services) Ltd, Douglas 
Road, Tonbridge, Kent TN9 2TS, England. 


Please open one year's direct subscription to Acorn User (12 issues). Annual subscription rates (please tick appropriate box): 


[UK £15 O Europe £18 


Addison-Wesley Publishers Limited. 
Binders: | enclose a cheque for £..... 


Account number: 


Name 

Position 
School/College/Company 
Address 


А09 
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O Middle East £20 


БНОЛИЕНЕБАН ЕСЕН 


Please send 


Important Note: If you are paying by credit card, the address 
you give for delivery of Acorn User must be the same as the 
address to which your credit card account is sent. 


П The Americas & Africa £22 
Preferred Method of Payment: Please complete the appropriate section and delete where necessary(*). 

UK Subscribers: | enclose my cheque/postal order* їогЁ.................... payable to Addison-Wesley Publishers Limited. 
Overseas Subscribers: | enclose my cheque/international money order/sterling/bank draft* for .. 


binder(s) at £3.95 each (UK only) 
Credit Card Payment: Please debit my Access/American Express/Barclaycard/Diners Club/MasterCard/Visa*. 


О AIL other countries £24 


йө HIS store ecard payable to 


Please use block capitals 
ма жа шшш d M T M NU x1. 1 Jg шыш ишш пыш D сын MM, y 
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gaattiicro-AXid 
NEW SOFTWARE FOR YOUR BBC MICRO 


А full database program offering unlimited array power 
As many columns as you like each with its own heading 


Baathbicro-AXid 


SOFTWARE—Programs that are guaranteed to run! Save hours of work and 
worry with these utilities and practical programs o . cassette 


2 Cashbook B Double entry Cashbook with accounts. £ 4.95 A/B 
4 Mailing B Database mailing system with 6 options including % 4.95 B 
2 sorts, labels, search and updating 


мен, Ары Ата ыы GM cs Adjusted number oí rows each with its own key field Enter 
101 Cards Beat Bruce Forsyth at his own game £ 2.95 A/B numbers or strings as required to fill the array Alter, sort, 
102 Battle Fast moving simulation of Falklands minefield £ 2.95 : : А 
501 Banner Print out large text and graphic characters £ 2.95 A/B search, list and evaluate data using cursor Mathematical 
502 Distances Graphic maps of U.K. EUROPE and WORLD. £ 2.95 B : 4 ivi 
Calculates x ident Ecuador calculations ue aoi "pa ein or dein с 
Eart our own equations or formulae and watch the results. 
503 Flags Full colour flags of the world. Educational £ 2.95 B y dn 
504 Statpack Statistics offering over 18 options. £ 7.95 B 
801 Searchbas PROC to search a BASIC program and alter it £ 1.95 A/B 
802 Procvar PROC to list all variables used in a program £ 1.95 A/B 
803 Procflush PROC to clean out memory including integers £ 1.00 A/B ~ 
804 Procaid A combination of 801, 802 and 803. £ 2.95 A/B 
805 Defchr Design graphic characters, display and store £ 2.95 A/B 
806 Sortm/c Machine Code Bubble sort for up to 255 integers. £ 1.00 A/B 
807 Sortbas А very fast BASIC sort. 1000 items in 42 secs. £ 1.00 A/B % d 
BOB Utility A А combination of 801-807. Super value £ 4.95 A/B Order as 505 MEMO-CALC Total price just £1.95 


inclusive. 
(manual £2.00 extra) 


NEW FOR EMPLOYERS 
Ап addition to our PAYROLL suite for MONTHLY staff. 


Coming shortly; French Verbs & Trigonometry 


Hardware An aluminium stand to fit over the BBC Micro to £ 17.50 
support your VDU or T.V. Saves space on your desk Plus p/p £1.50 
and protects your micro from damage. Anodised 
super quality. 


Holidays Weekends in Paris for computer enthusiasts by coach £ 39.50 
and including three star hotel. Have fun and make 
friends 
Easter at Falmouth in Cornwall for a computer £ 10.00 
jamboree. Apartments for up to 6 people at a per per day 
apartment price of 
July and August prices £110 and £120 per week. 
Visit Silicon Valley in California for two weeks, flying £699.00 
with Pan-Am. See San Francisco, Los Angeles and 
Vegas 
Apartments available on Costa Brava from £39 per 

week. 


MONTHLY PAYROLL 3 £5.95 


For users of our PAYROLL 1 & PAYROLL 2 for Weekly 
staff just order PAYROLL 3 for the monthly pay 
calculations. Other purchasers will need PAYROLLI 
(database) £5.95. 


COME AND SEE US AT THE LONDON COMPUTER 
FAIR APRIL 14th-16th 


Micro-Aid (AU) 
25 Fore Street, Praze, Camborne, Cornwall TR14 0ЈХ 
Tel: 0209 831274 


39, (COMPUTERS THE “ACORN SPECIALISTS 


20909 Micros Ex-stock 


ADD-ONS BOOKS 

ag JOYSTICK 30 HOUR BASIC 

— LIGHT PEN BBC BASIC 
PERIPHERALS SOFTWARE GRAPHICS TABLET BBC MICRO REVEALED 
PRINTER ACORNSOFT TELETEXT LET YOUR BBC TEACH 
COLOUR MONITOR BBC SOFT Z80 PROCESSOR LEARNING TO USE BBC 
DISK DRIVE PROGRAM POWER 6502 PROCESSOR ASSEMBLY LANGUAGE 
TORCH 780 DISK BUG-BYTE MEMORY UPGRADE 30 PROGS FOR BBC 
CASSETTERECORDER HESSEL DISK INTERFACE 


COMPUTER SHOPS OPEN 9.30-6.00 TUESDAY-SATURDAY EASY PARKING 


Download our software from Prestel on Micronet 800 
Holiday Details on Prestel * 80091722 # 


If you want further information before parting with your hard 
earned cash drop a line to: 

Micro-Aid (AU), 
25 Fore Street, Praze, Camborne, Cornwall TR14 0JX. 
Tel: 0209 831274 


— — SUTTON 


Oe = SURBITON д a BELMONT .. 
Tower STATION 7X9 


K ; 

- 5 % s 

17и ТР ПТС : 8 UG МЕ АВЕ HERE 42 

О we ane HERE z AE = 
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USER GROUPS 


NEW IN HERTS 


The Harpenden Microcomputer 
Group has a number of BBC micro 
and Atom users, | would be 
pleased if you would publish my 
name and address in your user 
group list. R. Welch, Secretary, 7 
Tylers, Harpenden, Herts, AL5 5RT. 


SOBAT IN ACTION 


There is a new club for East 
London (mainly Waltham Forest 
area) called Sobat. It is mainly for 
BBC and Atom users. Membership 
is free and a newsletter will be 
distributed soon. 

The club's main aims аге 
software exchange, group discus- 
sions апа the sharing of 
programming experience. We already 
have a number of programs, 
although we would obviously 
appreciate more. 


Thanks for your help, and a very 
useful magazine! Keep up the good 
work. Details from T. Kayani, Sobat 
Computer Club, B25 Berridge Rd, 
Hillfield Rd, West Hampstead, 
London NW6. 


NORWAY TAKE-OVER 


The BBC User Group managed by 
Mr Morten Christiansen in Trondheim 
has ceased to exist, and all activity 
has been taken over by Oivind 
Grenness BBC Norway, 0-Inform, 
PO Box 716, N3191 Horten, Norway. 


MULTIPLE SCOUSE 


The Liverpool BBC & Atom Group 
now meets twice monthly. There are 
two venues: First Wednesday of 
each month, Old Swan Technical 
College, Room C33, 7.30 - 9.30 pm: 
Third Thursday of month, Birkenhead 
Technical College, First Floor, 
Science & Maths Dept, 7.30 - 9.30 
pm.For information and news 


8. 
2 


contact Nik Kelly, 56 Queens 
Drive, Liverpool L4 6SH. Tel: 051- 
525 2934. 


If you have any news or сот- 

ment suitable for the User Group 

page, send it to the address 
below. 

Please use the latest list when 

| frying to contact groups, as these 

are updated each issue. Most 


groups also appreciate a self 
| addressed envelope for reply. 


Anybody else out there? Contact Acorn User, 53 Bedford Square, London WC1 


CLUB CONTACTS 


Tel: 051-525 2934 
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€ Rupert Steele 
Amateur Computer Club 
St John's College 

Oxford OX1 3JP 


€ West Midlands Computer Group 
12 Apsley Road 

Oldbury 

West Midlands В68 002 


@ Mr J. Price 

Bedford House 

27-28 St George's Road 
Brighton 

Sussex 


€ Mr P. Beverley 

Norwich Area Acorn User Group 
Room 12a, Norwich City College 
Ipswich Road 

Norwich NR2 2LJ 


€ Keith Mitchell 
Edinburgh ZX Computer Club 
19 Meadowplace Road 
Edinburgh 

Tel: 031-334 8483 

€ Steve White 
Atom/BBC User Group 
c/o Superior Systems Ltd 
178 West Street 

Sheffield 

Tel: (0742) 755005 


@ Robin Bradbeer 
Association of London 
Computer Clubs 
Polytechnic of North London 
Holloway 

London N7 8DB 


@ Nik Kelly 

Liverpool BBC & Atom Group 
56 Queens Drive 

Liverpool L4 6SH 


€ Mr C. Rutter 

Medway Atom Users Club 
St John Fisher School 
Ordnance Street 

Chatham 

Kent 


€ Beebug 
374 Wandsworth Road 
London 5У/8 4ТЕ 


€ Mr J. Ashurst 

Acorn Computer Users Group 
Abraham Moss Centre 
Crescent Road 

Manchester 8 


€ Mr D.L. Evans 
23 Hitchin Road 
Henlow Camp 
Bedfordshire 


€ N.P. (Bazyle) Butcher 
Harrow Computer Group 
16 St Peter's Close 
Bushey Heath 

Watford WD2 3LG 


€ R. Welch 

Harpenden Microcomputer Group 
7 Tylers 

Harpenden 

Herts AL5 5RT 


€ Mr P. Frost 
Atom Users Group 
18 Frankwell Drive 
Potters Green 
Coventry CV2 2FB 


€ Oivind Grenness 
BBC Norway 
O-Inform 

PO Box 716 

N3191 Horten 
Norway 


€ Liverpool BBC Microgroup 
c/o Fred Shaw 

14 Albany Avenue 

Eccleston Park 

Prescot 

Merseyside L34 20W 


e John Harris 

Bottisham Acorn User Group 
1 Rowan Close 

Bottisham 

Cambridge CB5 9BN 

Tel: (0223) 811487 


© Peter Smith 

Fareham and Portchester 
Amateur Computer Club 
23 Sandy Close 

Peterstield 

Hants 


€ Pau! Barbour 
Laserbug 

4 Station Bridge 
Woodgrange Road 
London E7 ONE 


€ Brian Pain 

Colour Micro Users Group 
40a High Street 

Stony Stratford 

Milton Keynes 

Tel: (0908) 564271 


€ Mr D. Coulter 

Preston BBC User Group 
8 Briar Grove 

Ingol 

Preston PR2 3UR 


Ф Acorn Users Group of Sweden 
c/o Janne Soderberg 

Frihetsvagen 32 

$-175 33 Jarfalla 

Sweden 


@ Mr J. Craig 

National BBC User Group 
40 Mount Pleasant Avenue 
Wells 

Somerset BAS 2JQ 

€ Mr R. Luff 

Kingbee 

54 Arlington Close 
Kingswinford 

West Midlands 

€ Computer Club 
Caterham Leisure Centre 
Godstone Road 

Caterham 

Surrey CR3 6RE 

Tel: Caterham 48304/43316 
e Ted Ryan 

Eastwood Town Microcomputer 
Club 

15 Queens Square 
Eastwood 

Nottingham NG16 3BJ 


© Mr T A Kayani 

SOBAT Computer Club 
B25, Berridge Road 
Hillfield Road 

West Hampstead 
London NW6 

€ Mr M.G. Forster 
Potbug BBC Users Group 
8 St George's Avenue 
High Lane 

Tunstall 

Stoke-on-Trent 

Tel: 818499 

e Muse (lor teachers) 
Freepost 

Bromsgrove 

Worcs B62 7BR 


€ Mr B. Carroll 
The Cottage, 42 Manor Road 
Aldershot GU11 3DG 
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DEALER LIST 


Sold out? 
lt need never 
happen again 


Official Acorn dealers provides vital customer support. 


Most have recently attended 

technical seminars in Cambridge to 
Acorn dealers stock and service the ensure that they deal effectively 
BBC micro, Atom Computer, Acorn with customers’ enquiries. In 
systems and Acornsoft software. addition, Acorn supply dealers with 
The Acorn dealer not only sells specific test and diagnostic 
computers and peripherals but equipment to speed fault finding. 


YOUR LOCAL newsagent will be 


Deans or dae налам Compute нон ботите mc 5% TN pleased to keep by a copy of 
Beane of Kensington 0202 20165. ue жеге Compt Acor n User each month to make 
Жока Oaia Marketing Fri Instruments MM [хер cipere i log certain you never miss it. T 

[xz o LS iow 0206 65400 Many newsagents even deliver 
Group 70 E18 MAN da еМ. Д BLeamington Hobby the magazine straight to your 


BJessop 
Microelectronics Ltd E2 
01:739 3232/729 1851 
IMulti Data Services 
Ltd Swi 

01:828 7467/9 

ШОН Records SW11 


Яотіога 

0708-60725 

WOirect Data Marketing 
Ltd 

Brentwood 

0277 229379/214168 


Data Exchange Ltd 
051-647 9185 


MIDDLESEX 

WDa Vinci Computer 
Shop 

65 High Street Edgware 


Centre 
Leamington Spa 
0926 29211 


WEST MIDLANDS 
Тһе Coventry Micro 


door with your morning 
newspapers - which means you 
receive it as soon as possible. 


01-223 7730 GLOUCESTERSHIRE lMicroage Electronics Centre 
BREW West End Ш Computer Shack Edgware Coventry 
Video Centre WC2 0242 584343 01-959 7119 0203 58942 
01-240 3386/7 IMilequip Ltd WOzwise Computers. BWalters Computer 
BREW W1 Gloucester Harrow Systems Lid 
01-580 1785 0452 411010 01-429 1060 Stourbridge To take advantage of these 
W Technomatic Ltd WTwickenham 03843-70811/2/3 2 
mi г п! 
a aor HAMPSHIRE ork one agai services, complete the coupon 
BTechnomatic Ltd W2 WBasingstoke 01-891 1612 YORKSHIRE H 
01-723 0233 Computer BTwillstar Computers BCustomised below (or a copy) and take it 
BThe Video Palace WB pee ed қ Electronics Ltd d 
01-937 8587 ошһа!! Leeds 
BVista Video W1 0256 52203 01-574 5271 0532-792332 round. 
01-580 9098 Business Electronics WDatron Computers 
Southampton NORFOLK & Supplies 
AVON 0703 738248 WAnglia Computer Sheffield 510 
S Datalink Rune аи 0742-755105 
Microcomputer Systems wich iDatron Micro Centre 
Bristol 0329 230670 0603 26002 Shellield 57 
0272 213427/8 WGeophysical Systems WCarlton Computers Ltd 0742-585490 
IMicrostyle Ltd Great Yarmouth WEltec Services Ltd 
Bath Andover 0493 58898 Bradtord 
0225-334859 026468744 0274-491371 
New Forest Computer NORTHAMPTONSHIRE WGTM Word Processors r кн wm wm me шш ша um = 
BEDFORDSHIRE Seane WDaventry Computer Leeds - 
BBroadway Ringwood Centre 0532 865118 
Electronics Ltd 04254 77880 Daventry WMicro Power 
Bedford NN UEM 03272 78058 Leeds LS7 і y 
0234-213639 WFutron Computers Ltd 0532-683186 . 
0705-812478 m 
BERKSHIRE А баа иа cone atest: stings кре { То y newsagent: Й 
Microstyle Halitax 
Berkshire 0426818110 Рве, 0422 41719 О Please put by a copy of 
0635 41929 нурра а Systems Ltd i а 
oe E HERTFORDSHIRE Nottingham нен, Acorn User magazine 
wee aoe шн (= " i 
07038-58077 New Barnet eiie. Microcomputers Ls for me to collect each 
Computer Plus 0602 48400 0723 78136 
CAMBRIDGESHIRE Watford month F 
W Arden 0923 33927 SHROPSHIRE WALES . 
Personal Computers Bintelligent Artifacts Ltd BJentech Services Ltd. 8 Cardiff 
Peterborough Royston Bridgenorth Microcomputers 
0733-47767 0253 201680 07462 5287 Cardi ! F % 
8 Cambridge WO-Tek Systems Ltd 
8 Cambridge eoe қыты 0222 373072 s O Please deliver a copy of 
Gambridge 0438 65385 Somerset Business Pena | А t d | 
0223-65334 puters 4483 U 
ч Conti Universal — и Суй Technics Lia corn User to my door 
ambridge HUMBERSIDE 8 
0223-358757 I Computer Facilities Тһе Computer Room MIT нене І еас һ m о nth . E 
Scunthorpe Yon W KB Computers 
0724 8 63167 0935-20268 алдоо 1 i 
Fija Instruments seven рты STAFFORDSHIRE е 
WKirklands Micro Ltd 
Ltd Hull Seas saree SCOTLAND 
Wilmslow 0964 30225 0782 412511 BEdinburgh Computer i | 
0625 id WMicroserve Centre 
ШМагре Computer (Humberside) Ltd SUFFOLK Edinburgh 
Centre Scunthorpe ШМісго Management 031-229 4416 
Cene бунте Micro Manag сауа аө ы, duca c — 
061-449 9933 Тһе Computer Centre 0473 59181 Facilities 
Ш Northern Computers Hull WMidwich Computer Co. Glasgow 
Warrington 0482 26297 Ltd. 041-221 0310 { { 
0928-35110 BVixon Computer Rickinghall @Gale Microsystems Add ress 
Systems 0379 898751 Dundee eee Hee HEHEHE Oe 
CLEVELAND Cleethorpes BSuttolk Computer 0382 28194 { { 
WCustomised 0472 58561 Centre. Шісіп Computer 
Electronics Ltd Bury St Edmunds. Services 
Middlesbrough KENT 0284 705503 Oban i 
0642-247727 акел! Micro Computers 0631 65635 í 
Maidstone SURREY BPeritronic Ltd жеееееегееееееегеееееееееееееееееее. 
CORNWALL 0622 52784 WCroydon Computer Livingston 
Brewer & Bunney Medway Computers Centre 0506 410041 { { 
Camborne Ltd 01-689 1280 W Personal Computers 
0208 712681 Chatham WGuildford Computer "West Coast’ 
BMicrotest Lid 0634 826080/681547 Centre дуг ! enne енен, | 
Б, 3 Guildford 0292 285082 
` 0483-578848 BSilicon Centre 
LANCASHIRE BJS Simnett Computers Edinburgh 
DERBYSHIRE The Byte Shop Ltd 031 557 4546 
BDatron Micro Centre (Manchester) Ltd Kingston upon Thames BAndrew Whyte & Son 
Derby 061-236 4737 01-546 3793 иа COTTE PETE HETERO EEO EEE EEE 
0332-380085 WMerit Computers Ltd W3D Computers Edinburgh ! t 
Wigan Surbiton 031 661 2201 
0942-495821 01:337 4317 
DEVON BMicrorose Ltd B30 Computer Centre | | 
ларек Бетони Sutton. NORTHERN IRELAND 
xeter 01-642 2534 
0392 55666 Modern Electronics ыу ден рч УТЕ нр 
еды ee M ed. Esch казан 
Шғасотһе аз! lectronies: ч 1 
0271-62801 BNSC Computing Hastings a aoa Acorn User is distributed 
Devon Computers Shops Ltd / 0424-437875 { i 
Paignton Manchester WGamer to the News Trade by 
0803-526303 061-832 2269 Brighton 
WJ.AD. Integrated MSweetens Computer 0273-698424 ISLE OF MAN Magnum Distribution 
Services Services @Microcentre ШТуресіуіе Ltd 
Plymouth Preston Bognor Regis Onchan Ltd. Tel: 01-583 0961. 
0752 62616 0772 52443 0243 827779 0624-25890/24650 
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INDEX OF ADVERTISERS 


A B Designs Eduquest Oakleaf 

Acorn Computers Electronequip Off Records 
Acornsoft Eltec Computers 

Aimgram P L Digitiser 

A J Vision A Portatel Conversions 


Hargreaves, J 


Bits & Bytes Hessel, Simon W 


Bourne Educational Software.... Salamander 
Schoolsoft { 


Secta Software 
Sir Computers 
Software For All 
Lamplas Software Invasion 
Laserbug Stable Software 
Leaselink Viewdata 
Level 9 3D Computers 
Technomatic 
Twickenham Computer Centre...34 


Computercat 
Computer Concepts MicroAge 
Computer Plus MicroAid 


Control Universal Micro Management 
C S L Microdata Micro Power 


Cumana m. Watford Electronics 
West Coast Personal 
Digital Fantasia Newark Video Centre Computers 


Video Palace 


Ө scientific & educational applications Ө 


COMPLETE HARDWARE & SOFTWARE PACKAGES 
FOR MODEL "ES BBC MICROCOMPUTER SYSTEM 


Professional Joystick 35-50 


Environmental Monitoring Packages 
Temperature, Illumination, Humidity etc К 18-00 


100 year Clock -Calendar Unit 35:50 


ALL SOFTWARE PROVIDED ON CASSETTE 


manuale only available at 7555 each 


refundable against package purchase 


ALL PRICES INCLUDE P*P and VAT 


for details of these and other products 
please send sme. to :- 


Chris Hall Software Engineering 


Department B 

47 Bush Lane 
Freckleton 
PRESTON PR4 15В 


BBC MICRO 


Advertisers please note... 


These are the copy dates of 
the next three issues of Acorn User. 


May issue......... March 25 
UNG ABBE! 2. soe April ёё 
ӨЛШ БЕП cos Мау 20 


Camera copy must be sent to: 


Susie Phipps, Computer Marketplace Ltd., 
20 Orange Street, London WCRH ТЕР. 


Cost-effective Instrumentation for Home or School 


Advertising rates on application. | | 
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the one to watch 


MODEL A/B 

Cassette 1: Star Trek/Candy Floss 
(very popular) £6.50 

Cassette 2: Family Games (hours of 
fun) £4.50 

Cassette 3: Mutant Invaders/ 
Breakout £6.50 

Cassette 8: Model A Invaders (M/C) 
£5.50 

MODEL В (or А--32К) 

Cassette 4: Beep-Beep (Super 
Simon Game) £4.50 

Cassette 5: Beebmunch (full colour 
Munchman) £6.50 

Cassette 6: Super Hangman 
(animated, educational) £4.50 
Cassette 7: 3D Maze (fast and 
intricate) £4.50 


CASSETTE 9 


MODEL B Invaders (ог А--32К) (М/С) £7.50 


CASSETTE 10 

WORDPRO. (Cassette W.P. system). £10.50 
CASSETTE 12 

FLAGS. (Countries and Capitals). £4.50 


CASSETTE 13 

HYPERDRIVE (M/C arcade). Destroy 
the Drone aliens in the caverns with 
your laser tank. £6.50 


CASSETTE 14 

STRATOBOMBER (M/C arcade). Keep 

the enemy fleet at bay in order to destroy 
the rogue star ships nuclear reactor. £7.50 


CASSETTE 15 - LEAP FROG тиф. 
The fabulous 'frogger' arcade game reaches 
the BBC micro. Superbly written full colour 
machine code version for the Model B (or 
A+32K). Help the frog cross the road avoiding 
the vehicles travelling at different speeds, and 


cross the multi current river to reach the safety 


of the lilly pads. The game gets progressively 
harder - perfect for arcade addicts 
Only £7.50 for MODEL В (or A+32K) 


@ Send SAE for Brochure 


€ All Programs will run on all 
operating systems 

6 All software in stock before we 
advertise 


- =  - “4... oU on 
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CROAKER (В) £6.95 — 
People — HUH!! Pity us poor Frogs!! It was tough before, just trying to hop logs "rs: 


TxXME +: 273 


over the river. Now you've built multi-lane motorways, packed with fast-moving traffic. And if 
we get the family safely over that little lot, you drive faster and faster and breed ever increasing 
numbers of crocodiles and diving turtles to make things impossible. How long will we survive 
the ravages of Human Expansionism? 


Full feature, arcade-standard, machine code program, with excellent sound and graphics, The 
faster you complete each level, the more you score. One for the Connoisseur!! 
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SWOOP (В) 6.95 —the NEW GALAXIANS LASER COMMAND (В) £6.95 


Galaxian-style, machine-code arcade game. Classic ‘Defence of 6 Cities’. Detonate single О 
THIRTY screaming, homing, bomb-dropping, mines or patterns to counter laser fire from 

explosive egg-laying BIRDMEN, swooping alien planets. Store and recall mine patterns. 

down to destroy your laser bases. Bonus Super fast, machine-code arcade game with 

bases, score & high-score, hall of fame etc. superb graphics, sound effects, many skill 


levels, bonus points. etc. 


CHESS (В) £6.95 

Our excellent machine code program — now with 
superb MODE 1, colour graphics, Six skill levels, 
play black or white, illegal moves rejected, 

'en passant', castling, take- back of moves, and 
display of player's cumulative move- time. 
Options include Blitz Chess where you must 
move in 10 seconds, set-up of positions for 
analysis, replay of a game just played and saving 
of part completed games on tape. On loading, 8 
1972 Spassky/Fischer game can be replayed. 


LASER COMMAND 
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Other B.B.C. programs available: Galactic | EALE 
Commander (B) £6.95 Alien Destroyers (B) £6.95 WE ARE AUTHORISED D RS 
Adventure £6.95 Cowboy Shoot-Out (B) £5.95 FOR ACORN ATOM, BBC MICRO 
Filer £8.95/Micro Budget £6.95 

World Geography (B) £5.95 в DRAGON 32 
Timetrek (B) £6.95/ Space 3) £5 
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| 532) 68318 г 696343 
Please add 55р order P&P + VAT at 1 EY 
WRITTEN AN Please Note Li 
NE PA 


FOR DRAGON. SF All programs are now available at all good 
B.B.C. PROGRAMS dealers ordirect from MICRO POWER LTD 


